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SUMMARY 
The impact of retirement on dietary patterns was investigated 
with the purpose of making recommendations for nutrition education 
at pre-retirement courses. 
In total, 115 subjects, recruited from local employing 
organisations, completed a two-stage survey. Thirty-six men and 
thirty-three women kept seven-day records of weighed food intake 
and records of meal pattern, approximately six months before and 
six months after retirement. Non-retiring control groups were 
matched for age, sex and occupation; subjects in these groups 
similarly kept records for two separate weeks, twelve months apart. 
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Nutritional analysis was performed using McCance and Widdowson 
food tables and the contribution of defined food groups to the intakes 
of energy, protein and fibre was also explored. The timing, frequency 
and some behavioural aspects of meals were considered. Longitudinal 
comparisons were made using Student's t- test. 
The mean nutrient intakes met the UK recommended allowances but 
the mean energy intakes for women and for retired men were below the 
recommended levels. Subjects' diets were mostly higher in fat and 
lower in fibre than may be optimal for long-term health. 
On retirement, the men reduced their water intakes (p < 0.05) 
partly by omitting between-meal drinks. Men in the lower social class 
(n = 12) reduced their total food intakes and their intakes of energy 
and many nutrients fell significantly. The women increased their 
lactose intakes (p<0.05) and reduced their zinc intakes (p<0.05) on 
retirement and they may have consumed relatively more milk or yoghurt 
and less meat. 
The proportion of dietary protein derived from bread was 
increased, particularly in the case of the men (p < 0.05) and subj ects 
of both sexes consumed relatively more fibre of cereal origin and 
less fibre of vegetable origin after retirement. 
Meal-times were more variable after retirement and meal frequency 
declined (P-C0.001 for each sex) although the average meal-time per 
day remained constant. 
Dietary/ 
Dietary changes were evident amongst non-retiring as well as 
amongst retiring subjects and were attributable in some cases to 
changes in health or domestic circumstances. 
11 
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CHAPTER 1 
INTRODUCTION 
1.1 OVERVIEW 
Today in Scotland there are more than 850,000 men and women -
about a sixth of the total population - who are of pensionable age and 
official projections forecast a rise in the proportion of the population 
within this age group to around one fifth, by the time today's young 
adults reach retirement age. One hundred years ago, few people survived 
to this age whereas now more people live to fulfil their lifespan. A 
man of 65 years can expect to live until he is aged 77 and a woman of 
65 can expect to live well into her 80s. 
Economic pressures are tending to lower the age at which men and 
women retire so that not only do the vast majority of employees 
experience retirement but the length of retirement forms an increasingly 
significant part of the total lifespan. In some cases it may be as long 
as the working life. 
Extrapolation of health and social statistics leads to frightening 
predictions concerning the growing burden on our welfare services, 
since the greatest demographic expansion will be in the over 85 age 
group and the incidence of disease and disability is highest at this 
age. However, such predictions take no account of the possible changes 
in both individual and professional expectations, nor the changing 
patterns of health care. Neither can they allow for the resource which 
increasing numbers of fit and active retired men and women could 
represent in terms of their contribution of community care. Moreover, 
we do not know to what extent preventive care and personal planning can 
alleviate the 'problems' associated with old age. 
Preparation for life in retirement should perhaps be taken as 
seriously as preparation for the world of work. Our particular interest 
focuses on nutrition education for retirement and its potential for 
improving the quality of later life. 
1.2/ 
1.2 DEVELOPMENTS IN DIETARY RESEARCH ON THE ELDERLY 
Dietary studies on the elderly in the United Kingdom (UK) have 
shown that the elderly is one of the nutritionally vulnerable sectors 
of our community. 
Professor Exton-Smith established a landmark in the growth of 
understanding about nutrition and old age with his dietary surveys 
conducted under the auspices of the King Edward's Hospital Fund for 
London. Sixty women aged 70 - 80 years, all living alone, weighed 
their food intake for a week under the daily supervision of a 
dietitian (Exton-Smith and Stanton, 1965). They were generally 
found to eat a varied diet and the mean intakes of energy and 
nutrients were satisfactory. The most striking observation was the 
apparent decline in food intake with advancing age - energy intakes 
appeared to fall by about 20% during the eighth decade and those of 
fat and vitamin C by as much as 30%. 
A follow-up study was carried out on 22 of the women more than 
six years later, in order to investigate whether the cross-sectional 
differences described reflected actual changes with age or some 
other difference between the older and younger women stUdied. 
Sixteen subjects repeated the weighed survey and a further six gave 
a dietary history. Thus, Stanton and Exton-Smith (1970) reported 
the first longitudinal study of old people to be carried out in this 
country. Longitudinal comparisons showed that when food intake 
declined with age it was usually associated with a deterioration in 
physical health. However, an 'elite' group of nine subjects was 
identified, which maintained the level of nutritional intake and 
health status into extreme old age. 
The first nationwide nutritional survey on the elderly was 
carried out in 1967/68 by the Department of Health and Social 
Security (DHSS, 1972). Subjects aged 65 and over were randomly 
selected from National Health registers in six areas of the country, 
including two areas in Scotland. They lived either alone or with a 
spouse, relatives or friends and none were in institutional care. 
Information/ 
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Information was obtained from 425 men and 454 women using a seven-
day dietary record, socio-economic questionnaire and biochemical and 
clinical assessments. Findings were reported for each sex and for 
different age-groups and geographical areas. 
Subjects in this study were found to eat diets which were 
similar in composition to those of the general population although 
smaller quantities of food were eaten. Malnutrition was diagnosed 
clinically in 3% of the sample and there was evidence of poor 
biochemical status with respect to riboflavin, ascorbic acid, iron, 
folate, vitamin B12 and vitamin D in some subjects. The survey 
highlighted the lack of suitable standards of normality for the 
elderly since dietary intakes and biochemical indicators of nutrient 
status which were low according to existing criteria, were not 
generally accompanied by evidence of malfunction. 
In 1972/73, 379 of the subjects were re-investigated 
(DHSS, 1979a) and 23 of the subjects in the Sunderland area have 
been monitored for longitudinal assessment of their vitamin status 
(Rutishauser etal, 1979). 
In Glasgow, a study was conducted by MacLeod and colleagues 
(1974) on the elderly at home, shortly after the first of the DHSS 
surveys. This survey involved the dietary, clinical and biochemical 
investigation of 77 men and 187 women over the age of 65. Seven-
day dietary records were compiled by a dietitian, using information 
obtained by dietary history and by 24-hour recall from each subject. 
The methods were similar to those used in the DHSS study and there 
was close agreement with the DHSS results for the Rutherglen sample 
and with the mean values for the whole DHSS sample. Individual 
variation was wide and low intakes of protein, energy, iron, 
potassium, vitamin C and vitamin D were observed in a few cases. 
About 2% of the subjects may have been clinically malnourished. 
An interest in the nutritional state of the elderly in Scotland 
continued with the Edinburgh study by Lonergan and colleagues (1975) 
on a random sample of 215 men and 272 women aged 62 - 90 years. 
Dietary histories were obtained for a seven-day period and validated 
using two-day weighed intake records kept by 219 of the subjects. 
Low/ 
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Low intakes of vitamin C and vitamin D were not infrequent and low 
intakes were more common amongst the women than the men - many of 
them had a low energy intake. 
These surveys illustrate that nutritional inadequacies are to 
be found in our elderly population. More importantly, a careful 
observation of the medical and social circumstances of poorly 
nourished subjects has enabled the identification of some possible 
causes of malnutrition in the elderly. Exton-Smith (1978) for 
example has listed some primary and secondary causes (Table 1). 
Davies and co-workers at the Gerontology Nutrition Unit, 
University of London, have made important steps in 
preventive aspects of nutrition and old age. From a study of 
meals-on-wheels recipients in Portsmouth (later reported by Davies, 
1981) ten risk factors for malnutrition emerged (Table 2). 
Developing the concept of nutritional 'at risk' factors, Davies 
and Holdsworth (1979) devised a technique for assessing nutritional 
risk in residential homes for the elderly, for use by unqualified 
personnel and to facilitate the early detection or prevention of 
malnutrition. 
Taking the preventive approach further, Davies and colleagues 
have developed educational material for use with the elderly and 
for those who work with elderly persons, including a series of 
cartoon slide kits and basic cookery books (Holdsworth and Davies, 
1982). 
Professor Ferguson Anderson, who in 1965 took the very first 
chair in Geriatric Medicine, has emphasised the importance of 
taking a preventive approach and drawn attention to the potential 
role of pre-retirement courses as instruments of preventive 
medicine for old age (Anderson, 1978). 
Our own involvement in nutrition education at pre-retirement 
courses in Edinburgh prompted an awareness of the need for a 
longitudinal dietary investigation of men and women around the time 
of retirement so as to examine prospectively the nutritional impact 
of retirement and to identify particular needs for pre-retirement 
nutrition education. 
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TABLE 1 
PRIMARY AND SECONDARY CAUSES OF MALNUTRITION 
(Exton-Smith, 1978) 
Primary 
Ignorance 
Social isolation 
Physical disability 
Mental disorder 
Iatrogenic 
Poverty 
TABLE 2 
Secondary 
Impaired appetite 
Inefficient mastication 
Intestinal malabsorption 
Alcoholism 
Drugs 
Increased requirements. 
'AT RISK' FACTORS FOR MALNUTRITION IN ELDERLY SUBJECTS 
(Davies, 1981) 
Fewer than eight main meals per week (hot or cold) 
Less than half pint milk consumed daily 
Virtual absence of fruit and vegetables from the diet 
wastage of food 
Long periods in the day without food 
Depression or loneliness 
Unexpected weight change 
Shopping difficulties 
Low income 
16 
Indication of other factors or disabilities, including alcoholism. 
1.3 RETIREMENT - HISTORICAL BACKGROUND 
Contemporary views of retirement have radically altered since 
its inception little more than a century ago. Phillipson (1982) 
has traced the influence of the changing economic and political 
climate upon retirement and pension policies and the consequent 
changes in the incentives for older workers either to remain in 
the workforce or to retire. 
Retirement must be recognised as a recent phenomenon. Prior 
to the advent of pension schemes it was the prerogative of the 
rich. By the turn of the century an increasing number of public 
servants and employees of large firms were obliged to retire on 
pension at a fixed age and after the introduction of a contributory 
state pension scheme in the 1920's, compulsory retirement policies 
became more common (Parker, 1982a). Such policies were implemented 
in the belief that the efficiency of the workforce would be 
maintained by the removal of its less effective oldest members - a 
view which has not been substantiated except possibly where skilled 
manual work is concerned (Parker, 1982b). 
During the post-war labour shortage a negative image of 
retirement prevailed, backed by socio-medical studies. For example, 
Townsend (1963) wrote of retirement, after interviewing more than 
200 old people in Bethnal Green: 
" ... It completely alters his life, lowers his prestige, thrusts 
him into poverty or near poverty, cuts him off from the associations 
formed at work and leaves him with few opportunities to occupy his 
time ... The sudden degeneration in his physical health may be in 
part a consequence of retirement". 
Out of 323 elderly men questioned by Anderson and Cowan (1956) 
almost 90% believed retirement to be detrimental to the health and 
well-being of older men and elsewhere Anderson (1967) concluded 
that retirement can be a time of crisis and a "potent cause of 
mental ill-health". 
More recently Minkler (1981) declared that the evidence 
concerning/ 
17 
concerning the health effects of retirement is inconclusive and that 
the few empirical studies which have been reported are fraught with 
methodological difficulties. Some of their weaknesses include the 
use of cross-sectional rather than longitudinal comparisons and the 
failure to recognise ill-health as a frequent reason for retirement. 
Definitions of retirement have varied (Parker, 1982c) and Atchley 
has described retirement as a process involving seven distinct 
phases (see Minkler, 1981) including the 'anticipatory', 'honeymoon', 
'disenchantment' and 're-orientation' phases. Using such a model, 
the timing of investigations in relation to the actual retirement 
date clearly becomes an important confounding variable. For example, 
Ryser and Sheldon (1969) interviewed 500 men and women in Boston at 
a time which ranged from three months to four years after their 
retirement. These authors found that subjects' health status was 
good or even improved after retirement and that attitudes to the 
process of retirement were related to physical health. However, if 
individuals do experience distinct phases in their retirement as 
Atchley has proposed, then self-reported health and attitudes to 
retirement would be expected to vary accordingly and thus the wide 
variation in the timing of interviews in thes tudy cited, is a 
serious shortcoming. 
The present climate of unemployment contrasts with the post-war 
period of labour shortage; economic pressures now favour retirement 
and thus an increase in the proportion of retired persons in the 
community, including many who are younger than the statutory 
retirement ages of 65 for men and 60 for women. 
1.4 PRE-RETIREMENT EDUCATION - OPPORTUNITY FOR NUTRITION EDUCATION 
Retirement involves major changes in income, lifestyle and often 
in social and psychological status. Food habits and eating patterns 
may correspondingly be altered and nutritional status thus affected. 
In the light of our knowledge of nutritional hazards in old age 
(section 1.2) and current emphasis on prevention rather than cure, 
it could be suggested that there is need for nutrition education 
priori 
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prior to retirement to encourage the maintenance of an appropriate 
dietary intake and so to promote the maintenance of good health in 
old age. Pre-retirement courses may offer an effective medium for 
this. 
The expansion of pre-retirement education in the last thirty 
years is due to the pioneering and promotional activities of the 
National Old Peoples Welfare Council (now Age Concern), aided by 
other voluntary organisations such as the Pre- Retirement Association 
(which publishes the retirement magazine 'Choice'), the Scottish 
Retirement Council and the Workers Education Association (Phillipson 
and Strang, 1983). The Open University recently produced a study 
pack entitled 'Planning Retirement', to enable those who do not 
attend a pre-retirement course through their present employment, to 
prepare for their retirement. 
A survey of pre-retirement course provision in both the 
educational and occupational sectors in England and Wales has been 
undertaken by Coleman (1982) and a longitudinal evaluation of pre-
retirement education has recently been published (Phillipson and 
Strang, 1983). A directory and commentary of course provision in 
Scotland has been recently compiled (Age Concern, 1983). 
Despite the growth in pre-retirement educational provision and 
in research into this area, only about 6% of employees approaching 
retirement currently attend a pre-retirement course (DHSS, 1981a) 
and a working party for Age Concern Scotland (1981) has pointed out 
the inadequacies of present policies concerning preparation for 
retirement. The authors concluded: 
" ... an educational service which is geared to the special 
needs of older people is still only in its infancy ... ". 
The scope of health education at pre-retirement courses 
encompasses both the provision of specific guidance concerning health 
and nutrition and also the promotion of activities and interests in 
retirement, since Anderson (1967) has argued that activity is 
fundamental to successful ageing in a society which educates people 
primarily for work. The importance of pre-retirement health 
education was acknowledged by the DHSS panel (1972), which recommended 
that more extensive use be made of dietitians and other health 
professionals/ 
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professionals at pre-retirement courses. 
In a survey of pre-retirement courses in Scotland (Age Concern, 
1983), health topics were found to feature in more than 80% of cases. 
Nutritional topics may have been included in a general talk on health 
or covered in a separate session. 'Domestic Affairs' were considered 
in 32% of the courses and cookery or housekeeping may have been 
included in this context. Generally, courses run by the educational 
sector were broader than the 'in house' courses organised by 
commercial firms and they were more likely to rely upon outside 
speakers on specialist topics. 
The report emphasised the danger in importing occasional speakers 
who lack a prior understanding of their audience (Age Concern, 1983; 
p 19): 
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" those presenting the material must either know the background 
of the participants or allow the participants to determine the 
information they need to acquire. This can rarely happen when 
specialist speakers are brought in from the outside to make their 
annual contribution to the course". 
From the foregoing discussion, it seemed necessary to conduct a 
study on diet and retirement, to equip nutrition educators with baseline 
information about dietary patterns amongst this age group as well as to 
identify nutritional areas for educational priority. 
1.5 OBJECTIVES AND OUTLINE OF THE PRESENT STUDY 
For the purpose of our study, retirement was defined as the 
termination of current employment by persons aged 59 years or over. 
Our objectives were: 
i) to investigate the dietary patterns of men and women about six 
months before retirement. 
ii) to explore the dietary impact of retirement. 
iii) to make recommendations concerning pre-retirement nutrition 
education. 
It was decided that three aspects of diet should be considered, namely: 
nutritional intake 
The/ 
dietary composition in terms of foods 
meal pattern 
The findings of each of these types of dietary analysis are presented 
in Chapters 4, 5, and 6 respectively. 
Before describing the survey in detail, it is appropriate to 
consider some aspects of nutrition and ageing, to provide both a 
perspective for our dietary findings and an introduction to certain 
reference sources which are integral to the present study. This 
introductory chapter then concludes with a review of dietary 
methodology, focussing on the methods chosen for our survey. 
1.6 NUTRITION AND AGEING - CONCEPTUAL BACKGROUND 
Nutritional studies on older subjects are hampered by the 
inadequacy of our current knowledge of 'normal' ageing, including 
'normal' changes in parameters which concern nutrition. 
1.6.1 Recommended Daily Amounts 
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Recommended Daily Amounts (RDA) of energy and nutrients have been 
published by the DHSS (1979b) as a yardstick for assessing the adequacy 
of dietary intakes. The RDAs for nutrients are derived from estimates 
of physiological requirement for different age groupsj that for energy 
is an estimate of average intake (Wheeler, 1981). 
Recommendations for the UK (DHSS, 1969; DHSS, 1979b) and the 
United States (National Academy of Sciences, 1980) for elderly 
populations, show the greatest dissimilarity with respect to vitamin 
intakes (Table 3a). If the values shown are expressed as a percentage 
of the corresponding recommendations for young adults (as in Table 3b) 
it becomes evident that the underlying assumptions about changes in 
average nutritional requirements with increasing age are not unanimous. 
A reduction in the recommended intakes of riboflavin and nicotinic 
acid during adulthood is apparent from the United States (US) but not 
from the UK recommendations, even though a decline in adult body weight 
is assumed only in the case of the UK (1969) recommendations. 
Conversely, a reduction in the recommended intake of protein with 
increasing age, is inferred from the UK but not the US tables. It is 
also/ 
Table 3a 
RECOMMENDED DAILY INTAKES OF ENERGY AND NUTRIENTS 
for groups of individuals aged 75 years and over 
NICOTINIC 
REFERENCE W~~~~T ENERGY PROTEIN IRON THIAMIN RIBOFLAVIN ACID 
EQUIVALENTS a 
kg kcal g mg mg mg 
MEN 
DHSS (1969) 63 2100 53 10 0.8 1.7 
DHSS (1979b) e 2150 54 10 0.9 1.6 
National Academy of Sciences 70 2050 56 10 1.2 1.4 (1980) 
WOMEN 
DHSS (1969) 53 1900 48 10 0.7 1.3 
DHSS (1979b) e 1680 42 10 0.7 1.3 
National Academy of Sciences 55 1600 44 10 1.0 1.2 (1980) 
a 1 nicotinic acid equivalent = 1 mg available nicotinic acid or 60 mg tryptophan 
b as cholecalciferol 
c no dietary source may be necessary for those adequately exposed to sunlight 
d the requirement for the housebound may be greater than the recommended intake 
e no figure is given 
mg 
18 
18 
16 
15 
15 
13 
VITAMIN Db 
pg 
2.5cd 
10.0c 
5.0 
2.5cd 
10.0c 
5.0 
f\) 
f\) 
Table 3b 
CHANGES IN RECOMMENDED DAILY INTAKES OF ENERGY AND NUTRIENTS WITH AGE 
The values shown in Table 3a are expressed as a percentage of the corresponding recommended intakes for 
young adults. 
REFERENCE 
MEN 
DHSS (1969) 
DHSS (1979b) 
National Academy of Sciences 
WOMEN 
DHSS (1969) 
DHSS (1979b) 
(1980) 
National Academy of Sciences 
(1980) 
NICOTINIC ~~~~T ENERGY PROTEIN IRON THIAMIN RIBOFLAVIN ACID 
EQUIVALENTSa 
kg 
97 
100 
96 
100 
kcal 
70 
74 
71 
86 
78 
76 
g 
79 
75 
100 
87 
78 
100 
mg 
100 
100 
100 
83 
83 
56 
mg 
67 
75 
80 
78 
78 
91 
mg 
100 
100 
82 
100 
100 
92 
mg 
100 
100 
84 
100 
100 
93 
VITAMIN Db 
pg 
100 
100 
67 
100 
100 
67 
I\) 
w 
also noteworthy that the current DHSS recommendations (DHSS, 1979b) 
allow for a 22% reduction in energy intake by females during their 
adult life whereas the former recommendations (DHSS, 1969) indicated 
a reduction of only 14%. In contrast, the revision of recommended 
energy intakes for men has lessened the age-related decline from 30% 
to 26%. Recommended intakes for nutrients other than those shown in 
Table 3a are the same for elderly and young adults. 
Munro (1980) cautions that dietary recommendations are more 
likely to over-estimate the needs of an older person because they 
are usually intended to cover the requirements of more than 95% of 
the population and with increasing age, an increasing range of 
individual requirements is probable due to the influence of chronic 
disease. It follows that an increasing proportion of older persons 
would be expected to satisfy their physiological requirements on 
diets which provide less than the RDA for specific nutrients. 
1.6.2 Ageing and Dietary Intake 
An age-related fall in food intake has been observed in cross-
sectional (McGandy et aI, 1966; Munro, 1981) and longitudinal studies 
(Steinkamp et aI, 1965). Steinkamp and colleagues found that the 
composition of their subjects' diets did not alter significantly 
during the fourteen year period of investigation. 
1.6.3 Ageing and Nutritional Requirements 
Energy requirements may decline with age owing to an age-related 
fall in metabolic rate (Heber and Bray, 1980) and thus the need for 
vitamins such as thiamin, which are involved in energy metabolism may 
also decline. However, the level of physical activity is probably a 
more important determinant of energy requipement (Durnin, 1978). The 
fall in the daily iron allowance for women but not men (Table 3b) 
during adult life is because menstrual iron loss ceases. The UK 
protein allowances fall because protein is estimated to provide an 
arbitrary level of 10% of the dietary energy for each age group. 
Other/ 
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Other physiological age-changes which affect nutrition include 
changes in digestive function (Bowman and Rosenberg, 1983) and a 
decline in renal function (Epstein, 1979). It has been suggested, 
for example, that calcium is less well absorbed in old age (Spencer 
et aI, 1982) and that the ageing kidney is less able to excrete 
nitrogenous waste products resulting from a high protein intake 
(Kohrs, 1982). Moreover, there are age-related differences in the 
metabolism of glucose, protein and lipids (Munro, 1981) and in the 
tissue uptake or retention of vitamins such as vitamin C (Hughes, 
1981a) and trace elements such as zinc (Munro, 1983). 
There is as yet, however, little evidence that the requirement 
for most nutrients declines with age (Barrows and Kokkonen, 1977; 
Harper, 1978; Roe, 1983). Specific nutrient needs may even increase, 
for example due to disease including malabsorptive or catabolic 
states or drug therapy (Exton-Smith, 1980a). 
1.6.4 The Significance of Deficiency States 
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According to biochemical criteria, subclinical deficiency states 
may be widespread amongst elderly populations (Weg, 1980; Munro, 1983) 
but the significance of such findings remains uncertain until normality 
is defined using criteria which are based on healthy elderly rather than 
younger subjects. To dismiss such deficiencies as inevitable signs of 
ageing, however, may be failure to recognise early signs of malnutrition. 
Borderline nutritional states may be less well tolerated by elderly 
than by young adults owing to impairment of homeostatic mechanisms 
(Exton-Smith, 1980a) and a wider margin of safety may be necessary so 
that additional stress such as infection or psychological trauma does 
not precipitate clinical malnutrition. 
Many links between nutrient deficiency and functional impairment 
have been suggested but there is a need to establish more precisely 
the relationships between specific biochemical indicators and 
measures of functional ability. Zinc deficiency in the elderly, for 
example, has been associated with poor wound healing, skin ulceration, 
anorexia and abnormal sense of taste and smell (Golden, 1980) and 
iron/ 
iron deficiency has been associated with low resistance to infection 
and altered drug metabolism (Hyams, 1980). Potassium depletion can 
lead to muscle weakness, apathy, confusion or constipation in the 
elderly (Judge, 1980). Poor vitamin D status may be a contributory 
cause of femoral neck fracture (Nordin, 1980) and deficiencies of 
thiamin, folate, vitamin B12 and vitamin C have been associated with 
mental symptoms (Exton-Smith, 1980b) including apathy, confusion and 
depression. Deterioration in mental health can lead to poor food 
intake and thus a vicious cycle of poor health and poor nutrition 
becomes established. 
A recent study (Katakity et aI, 1983) has shown that a malted 
milk supplement given to twelve long-stay patients can improve not 
only the biochemical status with respect to ascorbic acid, folate, 
thiamin and vitamin D but also the functional status, measured by 
handgrip strength. No improvement could be detected in mental test 
performance, however. 
1. 6.5 Nutrition and Longevity 
The influence of nutrition on ageing and longevity has aroused 
interest, thought and speculation since ancient times. 
In the wisdom of Francis Bacon (1561 -1626) for example (Beeuwkes, 
1952) : 
"Certainly this is without all question that diet well-ordered 
bears the greatest part in the prolongation of life ... ". 
In the light of modern theories of ageing, Young (1979) has 
considered some ways in which nutrition might influence the rate of 
ageing, through the generation of toxic free radicals, effects on the 
immune or neuroendocrine systems or on the rate of protein turnover. 
Evidence concerning nutrition and longevity is mostly limited to 
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animal studies which have been reviewed by Harper (1982). Underfeeding 
rats, for example, has been shown to prolong life while overfeeding 
rats shortened life and was associated with increased tumour incidence. 
Extrapolation from animal to human situations requires extreme caution, 
however, and Harper concluded that for human populations, although 
sound/ 
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sound nutritional practices can probably contribute to the maintenance 
of health and to increasing life expectancy within the genetically 
determined lifespan, there is no evidence that dietary manipulation 
can extend the maximum lifespan or confer any unique benefits. 
1.6.6 Nutrition and Age-Related Disease 
Munro (1983) suggests that a challenge lies in the identification 
of "conditions of diet and lifestyle that best preserve bodily 
functions in the adult while minimising the onset of degenerative 
diseases". Osteoporosis is one such degenerative condition - notable 
because of its prevalence in Western countries - and in the US, up 
to 1500 mg dietary calcium per day has been recommended for adults as 
a preventive measure (Munro, op. cit.). According to Exton-Smith (1978) 
the bone calcium status at maturity is important in determining the 
rate of bone loss in old age. He describes early experiments by 
McCay which showed that rats fed on milk diets from birth had denser 
bones with a higher calcium content when they died in old age, 
compared to rats fed a mixed stock diet. 
Garn (1970) investigated about 400 men and women longitudinally 
but could not find any relationship between bone mass and calcium 
intake. He pointed to the need for further knowledge about vitamin D 
requirement and ageing, since vitamin D is involved in calcium 
utilisation by the body. The involvement of nutritional factors in 
osteoporosis needs clarification. 
Relationships between diet and other age-related diseases 
including cardiovascular disorders, obesity, diabetes and bowel 
disorders have been recently reviewed (Turner, 1982) and research in 
this area has stimulated attempts at defining what has variously been 
called a 'balanced', 'healthful' or 'prudent' diet. We prefer the 
term 'healthy' diet in referring to a diet which is varied, provides 
an appropriate energy intake and has a certain preventive effect with 
respect to both nutritional deficiencies and long-term health. 
1.6.7/ 
1.6.7 The 'Healthy' Diet 
Dietary guidelines have traditionally used the concept of food 
groups (for example, a milk group, meat group, cereal group and fruit 
and vegetable group) and made recommendation for certain quantities 
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of food or a specified number of servings to be taken from each group 
daily. Hollingsworth (1979) remarks that the approach is geared to 
the prevention of nutritional deficiency but is less suitable for 
conveying modern concepts which focus on the total dietary composition 
rather than specific levels of nutrient intake. Nevertheless Kohrs 
(1981) has recently outlined dietary recommendations for the elderly 
using food groups as a basis. 
In general, nutritional guidelines for the elderly which are 
distinct from those for the general population have been deemed 
unnecessary (Keys, 1952; Schaefer, 1982) although the emphasis and 
interpretation of general guidelines for the old and the young may 
appropriately differ and Harper (1978) has stressed the need for 
individually tailored rather than global recommendations for the elderly. 
McLaren (1981) in his prize-winning paper 'Dietary Goals for the 
UK in the 1980s' mentions the step taken by some government bodies in 
declaring national dietary goals, first in Scandinavia in 1967 and 
later in the US in 1977. The US Dietary Goals (US Senate Committee, 
1977) provoked controversy as to the need for a national nutrition 
policy for the UK (Wheeler, 1978; Mann, 1979; Hollingsworth, 1979) and 
shortly, Passmore and colleagues (1979) offered their'Jprescription for a 
better British diet' which took into account the national dietary 
habits, available food supplies and the recommended levels of nutrient 
intake in the UK. Basically, dietary improvement was advised by the 
replacement of foods which are high in fat, sugar and alcohol with 
those rich in protein, minerals and vitamins and fibre. The 
recommendations were applicable to any heterogeneous group of people, 
with some qualifications for specific groups. When energy requirements 
are low, for example, as in the case of some elderly people, additional 
fruit and vegetables as well as milk or cheese were recommended to 
ensure an adequate vitamin C and calcium intake. 
The/ 
The most recent nutritional guidelines for the UK have been 
documented as a discussion paper by the National Advisory Committee 
on Nutrition Education (NACNE, 1983). The report is based on recent 
findings of several expert committees from the DHSS, the Royal 
College of Physicians and the World Health Organisation, which have 
reviewed the epidemiological, laboratory and clinical evidence 
concerning topics such as diet and heart disease, obesity and 
medical aspects of dietary fibre. A standard approach to dietary 
recommendations was called for and both long-term and short-term 
goals have been proposed which refer to quantified changes in the 
average national diet: a reduction in fat, sugar and salt intake; 
an increase in fibre - from wholegrain cereals, fruit and vegetables; 
vitamin and mineral intakes which match the DHSS (1979b) recommended 
allowances and a greater proportion of protein to come from vegetable 
rather than animal sources. 
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The recommendations of the NACNE committee are likely to remain 
the subject of continued debate as research workers and health workers 
report their attempts to implement the guidelines and to evaluate the 
consequences. The Community Nutrition Group of the British Dietetic 
Association, for example, has embarked on a feasibility study in which 
volunteers will be individually advised how to change their normal 
diet to accord with the NACNE goals. 
1.7 THE MEAL GUIDE: AN INSTRUMENT IN NUTRITION EDUCATION 
For the purpose of nutrition education, the Netherlands Bureau of 
Food and Nutrition has created an instrument called 'The Meal Guide' 
(De Bekker and Ter Haar, 1981) which we have used as a basis for food 
classification in the present study. 
In the Meal Guide, the traditional idea of food groups has been 
modified to incorporate nutritional principles similar to those 
outlined by the NACNE committee. Four food groups are defined 
according to their nutritional contribution to the diet (Table 4) and 
within each group, certain foods are considered preferable to others 
in terms of preventing some prevalent diseases in Western societies. 
'First/ 
Table 4 
THE MEAL GUIDE AN INSTRUMENT IN NUTRITION EDUCATION a 
GROUP 
1 
2 
3 
4 
FOODS 
Potatoes and the potato 
replacers: rice, macaroni, 
spaghetti. 
Bread and bread replacers: 
crispbread, breakfast cereals. 
Pulses 
Fruit 
Vegetables 
Milk and milk products 
Meat and meat products, 
fish, poultry, egg. 
Butter, margarine 
NUTRITIONAL CHARACTERISTICS 
Regarded mainly as a source 
of starch, fibre, vegetable 
protein, B vitamins and 
minerals. 
Regarded mainly as a source 
of vitamin C and fibre. 
Regarded particularly as a 
source of animal protein, 
B vitamins and minerals. 
Regarded mainly as a source 
of fat, vitamins A and D 
and linoleic acid. 
a adapted from De Bekker and Ter Haar (1981) 
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'First preference' foods meet specific nutritional criteria, defined 
on the basis of current knowledge about diet and disease. For 
example, distinction may be made on the basis of fat content, where 
appropriate. Thus, foods in group 3 (Animal Products) which contain 
less fat than protein are considered preferable to those for which 
the fat content equals or exceeds the protein content. In the case 
of foods such as butter and margarine, those which contain more than 
one third of the total fat as linoleic acid are considered to be 
'first preference' foods. Foods without added sugar are generally 
preferred to those with added sugar - this criterion being relevant 
to foods in groups 1, 2 and some foods in group 3 (such as dairy 
foods). Distinction according to the fibre content can be made for 
foods of groups 1 and 2. Those which contain more than 14 g fibre/ 
1000 kcal are preferred to foods which have a lower fibre content -
the basis for the criterion being that consumption of foods which 
meet this fibre density would increase the average level of fibre 
intake (estimated at 9 - 10 g/1000 kcal in the Netherlands). 
1.8 DIETARY METHODOLOGY - A REVIEW OF LITERATURE 
1.8.1 Methods of Dietary Investigation 
Methods of dietary assessment may be based upon national, 
household or individual data, according to the purpose of 
investigation (Nesheim, 1981). 
The National Food Survey is an example of data collection from 
a household unit. This is based on records of food purchased for 
home consumption by a random selection of households in the UK 
(MAFF, 1983). Intake data is calculated on an individual daily 
basis after adjusting for meals eaten out and visitors eating within 
the home, although alcohol, soft drinks and confectionery are not 
fully taken into account. 
Individual dietary investigation is required for most research 
purposes and Marr (1971) has reviewed the alternative methods. The 
main choice is between a method which relies upon either a recall of 
past/ 
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past intake or a record of present intake and Black (1981) has 
compared two common techniques: the diet history and the weighed 
intake method. Either of these may be used to assess the average 
intakes of groups of individuals, but the weighing method is better 
standardised, being more independent of observer bias and it provides 
more precise quantitative information which is therefore more 
suitable for comparison with published data. However, it does rely 
upon the active co-operation of subjects and may cause disturbance 
in the usual eating pattern. 
A weighed intake method was chosen for our survey, with a 
preliminary recall of the usual 24-hour intake to serve as a cross-
check. 
1.8.2 Length of Survey 
There are economic and practical advantages in minimising the 
length of survey and although weighed surveys lasting two days 
(Lonergan et al, 1975) or three or four days (Keys, 1979) have been 
used to estimate group mean nutrient intakes, a seven day record is 
more likely to reflect the weekly dietary pattern. McGee and co-
workers (1982) observed significant differences between nutrient 
intakes on different days of the week and particularly between 
weekend and weekday intakes. The timing and frequency of meals are 
seldom reported in dietary surveys (Keys, 1979) and for this purpose 
it may be important to study a full weekly cycle. A seven-day 
survey period was used in the present investigation. 
1.8.3 Effects of Individual Variation 
The wide variation in indiNidual dietary intakes was recognised 
by Widdowson (1962) and has more recently been discussed by Marr 
(1980). Variability within-individuals affects the power of a study 
to detect differences in nutrient intake between groups and dietary 
measurements may be regarded as reliable if most of the variation is 
due to between-person rather than within-person differences. 
Nutrients/ 
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Nutrients vary in the reliability with which they can be measured 
because they are not evenly distributed in foods and eating patterns 
are not random. Thus, McGee and co-workers (1982) calculated from 
seven-day records for 329 men, the percentage of the variation that 
could be accounted for by differences between individual subjects 
and found that measurements of alcohol, starch and carbohydrate 
intake were the most reliable, those of fat and cholesterol intake 
being the least reliable. 
Black (1981) compared the within-person variation for thirteen 
nutrients, based on the intakes of 34 women. Variation ranged from 
about 25% for protein, energy and carbohydrate to more than 100% for 
vitamins A and D. She concluded that a seven-day weighed intake 
survey can provide a reasonable estimate of the intakes of energy 
protein, fat, most B vitamins, iron and calcium for most individuals 
and that it will adequately rank individuals within a group; that it 
is less reliable in estimating riboflavin or vitamin C intakes but 
will identify intakes within broad ranges and that it is useless for 
vitamins A and D. 
1.8.4 Validity of the Weighed Intake Method 
The repeatability of weighed dietary surveys, assessed by 
comparing the nutrient intakes estimated on separate occasions for 
the same subjects, has been shown to be favourable. Heady (1961), 
for example, reported a high correlation (r = 0.79 - 0.84) between 
the intakes of energy, carbohydrate and fat by 48 bank men aged 
40 - 55 years, measured on two successive occasions. Measurement 
of protein intake was slightly less reliable (r = 0.67). Food 
consumption patterns were also stable in the case of milk, meat, 
fish, potatoes, bread, buns and cakes and sugar but the intakes of 
vegetables, fried foods and pastry were more variable. In general, 
the more inclusive the food grouping (for instance 'all meat' rather 
than 'beef') the greater the stability. 
Black (1981) has showr., using energy intake data from DHSS 
surveys on elderly subjects, that agreement between surveys conducted 
within/ 
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within one year was better than agreement between surveys separated 
by a longer period. Stanton and Exton-Smith (1970) have commented 
that since stable dietary patterns are characteristic of the 
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elderly, differences in nutritional intake measured on two survey 
occasions are likely to represent actual changes rather than chance 
fluctuation and it was individual intakes rather than group mean 
values that were of interest in their study. However, these authors 
suggested that vitamin C intakes are likely to show seasonal variation. 
Heady (op. cit.) observed seasonal differences in the consumption of 
certain foods - notably salads, soups and porridge - which may have 
affected the vitamin C intakes of the middle aged subjects studied. 
1.8.5 Influence of Sample Size 
Hall (1983) has explored the effect of altering the sample size 
on the power to discriminate differences between two sets of dietary 
intake data. Basically, the larger the sample, the smaller the 
difference required between the sample means to signify a difference 
in the intakes of the two groups. In the case of energy, for example, 
a difference of around 500 kcal may indicate a statistical difference 
between two groups of 24 subjects whereas for samples of half this 
size, a difference of about 700 kcal may be required to indicate a 
group difference with the same statistical reliability. 
1.8.6 Assumptions in Statistical Treatment 
Mathematical treatment of dietary data often involves making 
certain assumptions, three of which have been highlighted by McGee 
and colleagues (1982): the first is that the daily intake varies 
randomly about a single inherent value of intake for each individual. 
The second assumption is that the within-person variation is the same 
for all individuals and the third is that nutrient intakes conform to 
a normal distribution. The authors point out that whilst these 
assumptions may be reasonable for some nutrients, they are not valid 
in all cases and alcohol is discussed as an example. 
Fori 
For our statistical purposes we also must make the assumptions 
stated above. The seven-day dietary records obtained from each 
subject will be taken to represent their usual dietary pattern and 
differences between results obtained from two successive surveys 
will be taken to represent an actual dietary change. 
1.8.7 Food Composition Tables 
The estimation of nutrient intakes from records of food intake 
usually involves using tables of food composition and in the UK, the 
McCance and Widdowson Tables (Paul and Southgate, 1978) are generally 
accepted. Average compositional data are given in the food tables, 
although the chemical composition of foods shows geographical, 
seasonal and biological variation. The biological availability of 
food constituents (with the exception of energy and carbohydrate) is 
not taken into account - this depending on factors which include 
physiological status and interactions between dietary components 
(Wise, 1980). 
Food entries for raw and cooked foods are included in the food 
tables; also for some composite dishes. Allowance is made for losses 
in food preparation and cooking, although such losses can be highly 
variable. Composite dishes are based on standard recipes which are 
detailed in an appendix to the tables. 
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The accuracy of results obtained using the food tables to analyse 
individual diets under metabolic conditions has been estimated to be 
within 5 10% of the values obtained by direct chemical analysis, in 
the case of protein, carbohydrate, energy, potassium and calcium. 
They may be less accurate in estimating the actual intakes of fat, 
iron or vitamin C. 
Our study was to be based upon dietary comparisons and thus the 
relative intakes were going to be of greater importance than the actual 
intakes. Despite the recognised limitations of using food tables it 
was concluded that they would provide a satisfactory tool for our 
purpose. 
CHAPTER 2 
THE SAMPLE 
2.1 RECRUITMENT OF THE SAMPLE 
Our intention was to recruit two groups of subjects for dietary 
survey: 
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- employees from selected organisations in the Lothian Region who 
could be surveyed approximately six months before and after retirement. 
- a similar control group composed of employees who did not expect to 
retire during the course of the study. 
Subjects were required to participate in two seven-day surveys, 
designated Survey 1 and Survey 2; Survey 2 being scheduled to take 
place twelve months after Survey 1 in each case. 
Initial discussion was held with personnel representatives from 
the Scottish Office and the Lothian Regional Council in April 1980. 
It was hoped that up to 200 subjects could be recruited from these 
organisations,which employ approximately 7,000 and 36,000 persons 
respectively in occupations ranging from senior management to manual 
work. By the spring of 1981, it became apparent that the target 
sample would not be achieved using these sources alone, partly because 
of administrative difficulties resulting from a national dispute 
involving civil servants. A further nine organisations were contacted 
therefore, and subjects were eventually recruited from five of these. 
Details of the recruitment procedure and the response obtained 
from each organisation are shown in Table 5, and examples of the 
recruitment letters used are given in Appendix I. Some variation in 
recruitment procedure was necessary owing to differences in the 
retirement policies and administrative practises of the organisations 
involved and according to whether or not it was possible to recruit 
both retirement and control subjects using a single method of approach. 
The procedure employed in each case was agreed by careful negotiation 
with the respective personnel staff. 
The overall response rate was disappointing. It had been agreed 
that/ 
Table 5 
RECRUITMENT DETAILS 
Values represent numbers of subjects, unless otherwise indicated 
EMPLOYING RECRUITMENT PROCEDURE DATE OF EMPLOYEES ALL % POSITIVE % OF ALL ORGANISATION CONTACT CONTACTED REPLIES RESPONSE REPLIES REPLIES 
----
Scottish Office Letters to employees 11.80 
retiring in 1981 and 253 190 75 70 37 
1982 3.82 
Lothian Letters to employees 
Regional aged 59 - 65 years 1.81 3129 598 19 157 26 
Council 
Ferranti Letters to employees 
aged 63-64 years (men) 12.81 163 67 41 18 27 
and 58-59 years (women) 
BP Oil Letters to employees 
over 56 years 12.81 150 40 27 9 23 
Christian Personal contact by 
Salvesen the Pensions Manager 12.81 4 4 100 4 100 
Royal Bank Letters enclosed with 
pension mailing 4 - 6 Various 12 3 25 3 100 
months pre-retirement 
DHSS As for Royal Bank Various 12 4 33 2 50 
SUBJECTS 
ELIGIBLE 
45 
79 
9 
2 
4 
3 
1 
% OF 
POSITIVE 
REPLIES 
64 
50 
50 
22 
100 
100 
50 
w 
-..,J 
that non-responders should remain anonymous (with the exception of 
the Scottish Office sample) so that attempts to improve the poor 
response were limited to indirect means, such as a reminder printed 
on the front of a newsletter which was circulated to all Lothian 
Region departments (Appendix I). 
The employees to be contacted were identified by their age. 
Positive respondants were eligible for participation in the survey 
if their expected retirement date fell between August 1981 and 
October 1982, or if they were a suitable 'control' for a recruited 
subject - namely, the best match with respect to occupation, the 
same sex and with their expected date of retirement falling after 
the period of survey. A large number of employees had to be 
contacted in order to recruit a sufficient number of eligible, 
retiring subjects and to enable the recruitment of a control sample 
which was well-matched. Positive respondants who were not included 
in the survey were sent an appreciative letter of explanation. 
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Control subjects for the Scottish Office sample were individually 
selected and contacted, on the basis of their age and occupational 
grade. Thus, a closer match may have been achieved between retirement 
and control subjects from this source. No provision could be made for 
the recruitment of control subjects from the DHSS or the Royal Bank, 
so non-retiring respondants of a comparable grade in the Lothian 
Regional Council served as controls for the subjects recruited from 
these organisations. 
2.2 NON-PARTICIPANTS, DEFAULTERS AND EXCLUDED SUBJECTS 
The Scottish Office was the only organisation for which details 
of both respondants and non-respondants could be obtained (Table 6). 
Subjects from this source constituted 61% of the total sample. The 
63 'unavailable' employees could be accounted thus: 
Retired/ 
Table 6 
ANALYSIS OF RESPONSE FROM THE SCOTTISH OFFICE POPULATION 
Values represent the number of individuals, with the percentage social class distribution shown in 
parenthesis. 
Positive Respondants 56 
Negative Respondants 90 
Unavailable 51 
Total 197 
-
a see p 41 
WHITEa 
COLLAR 
(73) 
(67) 
(55) 
MEN 
BLUEa 
COLLAR 
(27) 
(33) 
(45) 
b includes two subjects whose sex was not known 
14 
28 
12 
54 
WOMEN 
WHITEa 
COLLAR 
(86) 
(46) 
(33) 
BLUEa 
COLLAR 
(14) 
(54) 
(67) 
TOTAL 
70 
120b 
63 
253 
w 
(!) 
Retired/resigned/due to retire in less 
than six months 36 
Outwith the Lothian Region 23 
Unpaid leave/sickness 3 
No contact 1 
63 
The social class bias in our Scottish Office sample would seem 
to be typical of the male population contacted but less typical of 
the female population. The female 'blue collar' category (defined 
below) included part-time domestic staff whose early working hours 
often made contact difficult. The high proportion of 'unavailable' 
blue collar women partly represents those with whom no contact was 
made but whose official retirement date made them in any case 
ineligible for the survey. 
A total of 143 subjects were recruited, but after an explanatory 
visit, eight men and two women felt unable to comply with the 
requirements of the survey. Six persons gave understandable reasons 
connected with work or domestic circumstances and the remaining four 
anticipated that participation would be too arduous. 
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Survey 1 was completed by 133 subjects and both surveys were 
completed by 116 subjects. The most common reasons for discontinuation 
with the survey were illness (three subjects), family illness or 
death (four subjects) or work pressures (four subjects). Three men 
died during the year between Survey 1 and Survey 2. Each of them was 
blue collar and one was due to retire in about two months time. A 
further two subjects moved away from the area, on retirement. One 
subject was simply unwilling to continue. 
Two subjects' dietary records were excluded from the computer 
analyses. One was unweighed; the other was of uncertain reliability 
and will be discussed as a special case. Dietary analysis was, 
therefore, mostly based on 114 records of weighed intake. 
2.3/ 
2.3 DESCRIPTION OF THE SUBJECTS 
The methods used in obtaining the information presented in this 
section, will be described in Chapter 3. 
Table 7 shows the analysis by sex and social class of 133 
subjects who completed Survey 1 and 116 subjects who completed both 
surveys. 
For the purpose of analysis, two social class categories were 
defined as follows: 
OFFICIAL CLASSIFICATION 
OF OCCUPATIONSa 
I 
II 
III non-manual 
III manual 
SOCIAL CLASS CATEGORY 
} white collar 
IV blue collar 
V 
a OPCS (1980) 
Using the categorisation described, a similar distribution between 
white and blue collar subjects was recruited to each sample group. 
However, default was notably high amongst the blue collar men from 
the control group, causing a strong positive bias in this group in 
favour of white collar subjects. 
The ages, heights and weights of subjects are shown in Table 8. 
The age range for control subjects was similar to that of retiring 
subjects, except that two younger individuals were selected as the 
most appropriate controls for the two subjects recruited from 
Christian Salvesen. 
Subjects' marital status and household composition at the time 
off 
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Table 7 
ANALYSIS OF THE SAMPLE BY SEX AND SOCIAL CLASS 
The number of subjects who completed Survey 1 is shown and the 
analysis of the sample after completion of Survey 2 is shown in 
parenthesis. 
WHITEa BLUEa TOTAL COLLAR COLLAR 
Men Retirement 20 (22) 16 (14) 36 (37) 
Men Control 16 (14) 15 ( 8) 35 (22) 
Women Retirement 17 (18) 15 (15) 32 (33) 
Women Control 16 (12) 14 (12) 30 (24) 
a see p 41 
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Table 8 
AGE, WEIGHT AND HEIGHT DATA 
For subjects at the time of Survey 1. Values are means, with 
standard deviations shown in parenthesis. 
Age years 
range 
Weight kg 
Height m 
Wt/Ht2 
n 
MEN 
RETIREMENT 
62.2 ( 2.5) 
58 - 65 
77 (10.8) 
1. 72 (7.0) 
25.4 (2.9) 
37 
CONTROL 
59.5 (2.1) 
54 - 64 
74 (6.8) 
1.71(5.5) 
24.6 (2.3) 
32 
WOMEN 
RETIREMENT CONTROL 
60.7 ( 2.1) 59.0 (3.4) 
58 - 64 44 - 63 
66 (12.2) 63 (8.9) 
1. 59 (4.9) 1.58 (5.9) 
25.7 (4.8) 24.4 (3.4) 
33 24 
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of Survey 1 is shown in Table 9. More than a third of each female 
group lived alone, whereas the men mostly lived with their wives 
and often with teenage or young adult offspring also. The subjects 
who lived with relatives mostly shared with a sister and sometimes 
with the sister's family also. Four subjects lived with one or more 
children and one lived with his mother; another lived with both her 
parents. 
'Living alone' was taken to represent any mode of accommodation 
with an independent catering arrangement. Thus, there were two 
subjects included in this category who rented single bed-sitting 
rooms; another woman lived in a staff flat within the Old People's 
Home where she was employed and one woman inhabited a divided 
cottage, part of which was used by her parents and brother. 
There were some changes in household composition during the 
course of the study. Five of these concerned the movement of 
children to or from the parental home and three female subjects 
were bereaved, two of them subsequently living alone. 
About 40% of the married men and 23% of the married women who 
retired had a spouse who was either retired already or had not 
recently been employed (Table 10). In the case of a further 25% 
of the men and 38% of the women, the subject's spouse either retired 
at around the same time, or reduced from full-time to part-time 
employment. Interestingly, there were two subjects whose retirement 
coincided with an increase in their spouse's work commitment; one 
wife increased from part-time to full-time work and one retired 
husband took on a part-time job. There were twelve men who retired 
whilst their wives remained in some form of employment. 
2.4 DETAILS CONCERNING SUBJECTS' RETIREMENT 
Although the reasons for retirement were not investigated, the 
distribution of subjects' ages on retirement indicates the 
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proportion that were likely to have retired for mainly administrative 
reasons, since this occurs usually at the age of sixty or sixty-five 
years. Figure 1 shows that the men mostly retired at sixty-five years 
and/ 
Table 9 
SUBJECTS' MARITAL STATUS AND HOUSEHOLD COMPOSITION 
The number of subjects is given, with percentage values shown 
in parenthesis. 
MARITAL STATUS 
Single 
Married 
Widowed/ 
Divorced/ 
Separated 
MEN 
RETIREMENT 
2 (5) 
32 (86) 
3 (8 ) 
HOUSEHOLD COMPOSITION 
Living alone 1 (3) 
with spouse 16 (43) 
with spouse 16 (43) 
and others 
with relatives 4 (11) 
n 37 
CONTROL 
1 (5) 
21 (95) 
0 (0) 
1 ( 5) 
13 (59) 
8 (36) 
0 (0) 
22 
WOMEN 
RETIREMENT CONTROL 
13 (39) 4 (17) 
13 (39) 11 (46) 
7 (21) 9 (38) 
13 (39) 9 (38) 
10 (30) 8 (33) 
3 (9) 3 (13) 
7 (21) 4 (17) 
33 24 
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Table 10 
CHANGES IN THE EMPLOYMENT STATUS OF SUBJECTS' SPOUSES 
The number of subjects is given, with percentage values shown 
in parenthesis. 
Employment Status 
of Spouse During MEN 
the Survey Period RETIREMENT 
Not employed 13 (41) 
Retired or reduced 8 (25) to part-time work 
No change 10 (31) 
Increased to part-
time or full-time 1 (3 ) 
work 
Total 32 (100) 
a One subject's husband died 
b Two subjects' husbands died 
WOMEN 
CONTROL RETIREMENT CONTROL 
11 (52) 3a (28) 7b (64) 
3 (14) 4 (31) 0 (0 ) 
7 (33) 5 (38) 4 (36) 
0 (0 ) 1 (8 ) 0 (0 ) 
21 (100) 13 (100) 11 (100) 
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a - includes subjects who leave work up to two months before their birthday. 
FIGURE 1 
PERCENTAGE FREQUENCY DISTRIBUTION OF AGE ON RETIREMENT 
Solid Ii nes represent male retirees; 
Broken lines represent female retirees. 
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and the women at sixty years, but almost a quarter of the men were 
aged sixty at the time of retirement. It is normal practice 
within the Civil Service for both men and women to retire at sixty 
years so this represents mainly subjects from our Scottish Office 
sample. A higher percentage of women than men retired between the 
ages of sixty and sixty-five years, which suggests the importance 
of factors other than administrative policy influencing their 
decision to retire. 
During the course of the study, ten subjects were effectively 
transferred from the control group to the retirement group and 
three were transferred vice versa, for reasons which are described 
in Appendix II and include changes in subjects' intention 
concerning retirement. 
Most subjects retired from full-time employment to no employment 
but there were two women who retired from part-time work and six 
subjects who retired from full-time work but took up a part-time job 
in retirement. The employment pursued by these retired subjects is 
described in Appendix II. 
Figure 2 shows the distribution of subjects' income, pre- and 
post-retirement. The gross income of about half of the subjects was 
between £5,000 - £10,000 per annum, pre-retirement, and almost as 
many men received this level of income after retirement. However, 
the women's income fell markedly and the modal category for retired 
women was 'less than £3,000 per annum' . 
Subjects' post-retirement income was often derived from several 
sources, including for instance, a pension from the National 
Insurance scheme, from one or more occupational schemes and income 
from investment. All subjects were recruited from organisations 
which operate an occupational pension scheme but the pension 
entitlement depends on the length of service as well as the final 
salary. Membership of such a scheme is usually compulsory but may 
be optional for part-time workers and some manual workers. Men who 
retired at sixty years may have experienced a temporary but 
significant fall in their income since the National Insurance pension 
is not payable until the age of sixty-five. Until that age is 
reached,/ 
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FIGURE 2 
PERCENTAGE FREQUENCY DISTRIBUTION OF INCOME, PRE- AND POST-
RETIREMENT 
Solid lines represent pre-retirement; 
Broken lines represent post-retirement. 
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reached, retirees must subsist on their occupational pension and, 
perhaps, on unemployment benefit or private resources. 
When subjects were asked the question "Are you worried about 
the adequacy of your pension?", 39% of the women and 25% of the 
men replied in the affirmative. Amongst them were six women (18%) 
and four men (11%) whose response was affirmative before but not 
after retirement. 
When asked "Would you really rather continue in some paid 
employment?", 35% of the men and 39% of the women declared that they 
would. After retirement, however, less than half of these men and 
less than a third of the women expressed the same sentiment. It may 
be inferred that most subjects were reasonably content to assume 
their retired status, but in some cases the inclination to continue 
work apparently increased on retirement; whether for reasons of 
boredom or financial hardship, this was the case for five men (14%)' 
and one woman (3%). 
2.5 PRE-RETIREMENT COURSE ATTENDANCE 
The organisations involved in the survey mostly make provision 
for employees to attend some form of pre-retirement course. 
Twenty-six of the male retirees (70%) indicated that they had been 
given the opportunity to attend such a course and all but four of 
them took advantage of this. Although sixteen of these men were 
married, only one of the wives had accompanied her husband on the 
course. 
Participation in pre-retirement courses by female retirees was 
remarkably low. Only twelve women (36%) reported having had the 
opportunity to attend a course and seven took advantage of it. One 
of them was married and her husband joined the course also. Most 
of the women to whom no course was offered, were teachers and this 
suggests that not all employees of the Lothian Regional Council are 
enabled to make use of the existing facilities for retirement 
preparation. 
Table 11 shows the number of subjects who attended different 
pre-retirement/ 
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Table 11 
ATTENDANCE AT PRE-RETIREMENT COURSES 
Values refer to the number of subjects, with percentage 
values shown in parenthesis. 
ORGANISING BODY MEN WOMEN 
Workers Education Association 9 (24) 2 (6) 
Scottish Office 7 (19) 4 (12) 
Church of Scotland Centre 3 (8 ) 1 (3 ) 
Colleges of Further Education 2 (5) 0 (0 ) 
BP Oil 1 (3) 1 (3 ) 
No Course attended 13 (35) 25 (76) 
No Information 2 (5) 0 (0 ) 
Total 37 (100) 33 (100) 
51 
pre-retirement courses. There is considerable variation in the type 
of course attended, one of the most comprehensive being the course 
organised by the Workers Education Association (WEA) for the Lothian 
Regional Council. This runs on a day-release basis for six weeks. 
Invited speakers discuss such topics as finance (including tax, 
pensions and supplementary benefits), health, nutrition and leisure 
opportunities and the author of this thesis has been responsible for 
the session entitled 'Nutrition and Health' for the past three years. 
Visits to some local amenities are also arranged. The WEA run 
similar courses which are open to employees of other organisations. 
Two Colleges of Further Education and the Church of Scotland 
residential centre organise courses which employees from a variety 
of organisations may attend. Participants in these courses were 
mostly employees of Ferranti - who are usually offered choice between 
a residential and a day release course. 
Participation in pre-retirement courses is voluntary and is at 
the company's expense. The timing of the courses ranged from one to 
eight months before an individual's retirement (four months, on 
average). In two cases, a course was attended after retirement - one 
man arranged and paid for this independently of his employer. 
Sixteen subjects (23%) reported having some educational input 
concerning nutrition, diet or cooking, although in two cases this 
referred to nutritional topics mentioned in a more general talk on 
health. The courses which did not appear to include any nutritional 
component in the programme were mainly the 'in-house' and the 
residential courses. 
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CHAPTER 3 
SURVEY ORGANISATION AND METHODS 
3.1 PRELIMINARY WORK 
Helpful discussion was held with researchers who are engaged in 
dietary survey work, including those at the Dunn Nutrition Unit , 
Cambridge; the Gerontology Nutrition Unit at the University of 
London and the Institute of Physiology, University of Glasgow. 
Record forms were designed to facilitate computer analysis, with 
guidance from the Data Processing Centrea at Queen Margaret College, 
Edinburgh. 
A pilot study on six retired volunteers was conducted in 
February 1981, to assess the timing and the feasibility of methods 
and to enable the investigator to acquire some experience in the 
supervision of sUbjects. As a result, methods were refined and the 
fieldwork could be planned on the logistical basis that up to three 
subjects could comfortably be surveyed simultaneously if the 
starting dates for the surveys were staggered. 
3.2 ORGANISATION OF THE FIELDWORK 
Individual surveys usually involved three interviews. These 
were generally held at the subject's home and the presence of a 
spouse at the interview was encouraged. At the first visit, after 
the nature and purpose of the study had been outlined, the usual 
24-hour dietary pattern was recorded to allow the ensuing dietary 
instruction to be tailored to the subject's eating pattern and to 
provide an independent check on the subsequent records of dietary 
intake. Instruction in the technique of weighing and recording 
the intake of-food and drink was given orally and in writing 
and was reinforced by practical demonstration. The investigator's 
telephone number was given and subjects were encouraged to make 
contact in any case of difficulty or uncertainty. 
AI 
a Now the Information Technology Centre 
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A second visit was made usually two or three days after the start 
of each survey. Completed records were examined, the questionnaire 
administered and the subject's height and weight measured. At the 
final visit, the remaining records were checked and clarified where 
necessary, for example by cross-questioning. All records and dietary 
equipment were collected. The subject was given a printed postcard 
with which to notify us of any change of address in the coming year. 
The follow-up survey involved a similar pattern of interviews. 
However, a less detailed explanation of the dietary method was 
usually required and the purposes of the second and final visits were 
more often accomplished at a single interview because a shortened 
version of the questionnaire was used and the subjects, being familiar 
with the survey methods, were less likely to require emotional support 
or re-instruction during the week of survey. 
Intermediate contact with the subjects was made by way of a 
greetings card at Christmas. In addition, 93 of the 
133 subjects were participating in a separate research 
study which monitored exposure to ultraviolet light and which involved 
a monthly postal contact. All subjects received a reminder, about 
eleven months after the completion of Survey 1, that they would soon 
be contacted to make arrangements for the follow-up survey to begin. 
In total, 249 individual surveys were conducted between March 
1981 and May 1983 - an average of 2.2 subjects surveyed per week. 
The timing of the initial survey was as near as possible to six 
months before a subject's expected date of retirement and pair-
matched control subjects were surveyed in parallel. In fact, the men 
were surveyed 24 ~ 8.1 weeks (mean ~ SD) before their actual 
retirement and the women were surveyed 27 : 12.2 weeks before their 
retirement. Surveys were conducted throughout the year but Christmas 
and other festivals were avoided. Table 12 shows that about 75% of 
the subjects were surveyed during the first half of the year. 
3.3 METHODS OF DATA COLLECTION 
Subjects were supplied with dietary scales weighing to 1000 g in 
5 g/ 
Table 12 
SEASONAL DISTRIBUTION OF THE SURVEYS 
Values represent the percentage of each sample group. 
MEN 
WEEK OF YEAR RETIREMENT CONTROL 
1 - 13 
14 - 26 
27 - 39 
40 - 52 
55 
22 
6 
17 
100 
32 
45 
9 
14 
100 
WOMEN 
RETIREMENT 
61 
15 
15 
9 
100 
CONTROL 
33 
42 
21 
4 
100 
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5 g intervals (Pelouze model YX 1000A) , plastic food containers, 
record forms, written instructions and a small notebook (Figure 3). 
They were instructed to weigh their food and drink, to an accuracy 
of 5 g, in the cumulative manner describe by Marr (1961). A 
specimen record is shown in Figure 4, and the written instructions 
and exemplary record which the subjects were given is included in 
Appendix III. The plastic containers facilitated the weighing of 
foods such as butter, sugar and preserves. By daily weighing of 
the containers a daily intake of these food items could be determined 
and later apportioned according to the usage at each meal. Drinks 
were weighed initially but thereafter were sometimes recorded as, 
for example: cup of tea with milk and sugar (two teaspoons). 
Since all subjects were in employment at the time of Survey 1, 
many of them ate away from home at lunchtime. A carried meal was 
usually weighed before leaving the home and subjects were encouraged 
to weigh any food purchased for consumption outside the home. Extra 
dietary scales and lightweight plates and bowls were available for 
this purpose. Canteen meals were weighed by thirty out of fifty-
five subjects who took them (53%), otherwise a description was 
recorded, giving quantitative details if possible. The notebook was 
provided to encourage the immediate recording of food eaten away from 
home. 
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In addition to the diet record described above, subjects were 
asked to keep a seven-day meal record (Figure 5), a meal being defined 
as 'any occasion when food or drink is taken'. Completed records 
contained data concerning the timing and duration of meals, mealtime 
posture and company and any simultaneous activity pursued at mealtime 
- such as reading or watching television. 
Subjects' body weight was measured, using SECA personal weighing 
scales (Model 145), to an accuracy of ~ 0.5 kg (Figure 6). Subjects 
were weighed without shoes, wearing light indoor clothing and an 
allowance of 2.2 kg was deducted for men's clothing and 1.5 kg for 
women's clothing, these being the estimates employed in a recent 
survey of British adults (Bingham et aI, 1981). The scales were verified 
initially by Avery Weighing Machines Ltd., and were recalibrated by 
them/ 
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FIGURE 6 
INSTRUMENTS USED TO MEASURE SUBJECTS' WEIGHT AND HEIGHT. 
them at the end of Survey 1. They were fitted with a locknut device 
to protect the instrument in transportation. 
Height was measured without shoes, using a portable stadiometer 
(Figure 6). The scales and stadiometer were on loan from the Office 
of Population Censuses and Surveys, London. 
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A questionnaire lasting 30 - 40 minutes was used to obtain 
socio-economic data and information concerning dietary and shopping 
practices, health, activity and expectations or experience of 
retirement. It was used by courtesy of researchers at the Gerontology 
Nutrition Unit, University of London, who will publish details of the 
instrument. 
Additional information concerning pre-retirement courses was 
obtained using a short postal questionnaire (Appendix III) which was 
sent with a covering letter to 73 retired subjects at the conclusion 
of the survey. 
3.4 PREPARATION OF DIETARY DATA FOR ANALYSIS 
Compositional data contained in the McCance and Widdowson food 
tables were stored on magnetic disc, along with supplementary data 
from the Dunn Nutrition Unit (Wiles et aI, 1980 and unpublished data). 
Additional entries were made for popular and local recipes in the 
manner described by Wiles and colleagues, which invol'Ied recipe 
review and experimental determination of the water loss on cooking. 
The dietary records were coded on a meal-by-meal basis (see 
Figure 4) and meals were identified by the ti~e of day thus: 
TDlli PERIOD (h) CODE TIME PERIOD (h) S0DE 
0000 0700 1 171YJ 1900 6 
0700 0930 2 1900 2100 7 
0930 1145 -:;, 2100 2300 8 -' 
1145 1400 4 2300 0000 9 
1400 2700 ::. 
week and the day of the record. 
Background investigation was often necessary to establish a 
suitable method of coding items which were not listed in the food 
tables and the findings were documented for use throughout the 
study. One of three methods of approach was usually adopted: 
foods could either be purchased, dissected and constituent items 
coded separately or, by recipe review, an item may be approximated 
to one or more codable entries. Alternatively, manufacturers 
nutritional information may be compared with analytical data in 
the food tables and the closest approximation selected. Examples 
of each of these approaches are shown in Table 13. 
Background work was also needed, in some cases, to establish 
a weight for an unweighed food item recorded by a subject and the 
line of approach depended on the kind of information available. 
Thus, if food portions were described in relation to a standard 
item, for example: 
one-sixth Littlewood's plate apple pie 
half a tin of Skipjack tuna 
then equivalent samples could be purchased and weighed, or the 
weights deduced from food labels. In other cases, a typical helping 
size could be estimated from the internal evidence of the seven-day 
record. Information about portion sizes for foods eaten at a 
commercial restaurant or canteen was sought from a total of fifty-
five hotel proprietors or catering managers and helpful, quantitative 
information was obtained in almost 60% of these cases (Table 14). 
A specimen letter sent to such an establishment is given in Appendix 
III. Reasons for the lack of response in ten cases included a 
change of management, closure of an establishment and managerial 
staff being unavailable or too busy to attend to the request. 
A list of standard weights for household measures of foods and 
for commercial items was compiled for use during the survey and 
standard portion weights were established using information obtained 
from the following sources:- the Department of Catering and 
Institutional Management at Queen Margaret College; thirteen canteens 
used by subjects on a regular basis and portion data published by 
J./ 
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Table 13 
EXAMPLES OF CODING APPROXIMATIONS 
METHOD OF APPROXIMATIONa 
DISSECTION 
Jaffa Cake 
Grosvenor Pie 
RECIPE REVIEW 
Leeks in Cheese 
Sauce 
Croissant 
Cr~me Caramel 
plain biscuit 
jelly 
plain chocolate 
chopped ham and 
pork 
pastry 
leeks, boiled 
cheese sauce 
Danish pastry 
egg custard 
syrup 
MANUFACTURERS COMPOSITIONAL DATA 
.-Pate, various liver sausage 
Low calorie soups vegetable soup 
Dream Topping Angel Delight 
a see text for details 
FOOD CODE 
069 
110 
858 
395 
094 
602 
922 
1035 
101 
844 
404 
955 
1062 
% WEIGHT 
50 
30 
20 
80 
20 
67 
33 
90 
10 
63 
Table 14 
RESPONSE FROM FIFTY-FIVE COMMERCIAL 
ESTABLISHMENTS TO REQUESTS FOR CATERING INFORMATION 
The number of replies is given, with percentage values shown in 
parenthesis. 
TYPE OF INFORMATION SUPPLIED 
Quantitative 32 (58) 
Descriptive 5 (9) 
None 10 (18) 
No contact 8 (15) 
TOTAL 55 (100) 
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J. Sainsbury Ltd. and the British Diabetic Association. The standard 
portion weights were used only in the absence of more suitable 
quantitative information about foods consumed. 
Dietary records were coded without delay and were re-checked at 
the conclusion of Survey 2 to ensure that coding was standardised. 
The coding of the meal record was more straightforward. As the 
example in Figure 5 shows, mealtimes were coded using the nine time 
periods defined on page 6' and other meal pattern data were recorded 
by simple digital coding. 
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To enable investigation of the dietary sources of energy, protein 
and fibre, foods had to be initially grouped in some way. The 
principles of the Meal Guide (described in Chapter 1) were followed 
because grouping on the basis of nutritional composition was 
considered most advantageous for the future purposes of nutrition 
education. 
The seven food groups employed for dietary analysis are described 
in Table 15. It must be emphasised that the classification of foods 
was generally achieved by the application of nutritional criteria and 
the result may not correspond to the classifications used by other 
authors (for example MacLeod et aI, 1974; DHSS, 1979b). The criteria 
for inclusion of foods in the cereal, fruit and vegetable or the animal 
product groups conformed to those used for the Meal Guide. Cereals 
of 'first preference' (referred to here as 'high fibre') mostly 
provide more than 14 g fibre/1000 kcal. Oatcakes and digestive 
biscuits contain 9 g and 12 g fibre/1000 kcal respectively but were 
included because they contain more fibre than do most popular biscuits. 
Potatoes and pulses are included also, because they share the group 
characteristics of being primary sources of starch and fibre. All 
types of potato were included, except potato crisps, even though some 
types contain less than 14 g fibre/1000 kcal. A list of foods in the 
high and low fibre groups is given in Appendix IV. 
Foods in the fruit and vegetable group contain more than 20 mg 
vitamin C/1000 kcal. Potatoes and pulses are excluded although some 
potatoes satisfy this criterion. 
included, but not fruit cordials. 
their/ 
Fruit juices and tomato juice were 
Tinned fruits were excluded because 
Table 15 
THE CLASSIFICATION OF FOODS FOR DIETARY ANALYSIS 
FOOD GROUP 
CEREALS, 
HIGH FIBREb 
CEREALS, 
LOW FIBREb 
BREAD 
. FRUIT AND 
VEGETABLE 
ANIMAL PRODUCT, 
LOW FATb 
DESCRIPTION 
High fibre breads, biscuits and 
breakfast cereals; wholegrain 
cereals and products. 
Potatoes and pulses 
Low fibre breads, biscuits and 
breakfast cereals; white rice and 
pasta; most cakes and puddings 
Includes all high and low fibre breads 
Includes fruit juice; excludes potatoes 
and pulses 
Includes some dairy products; eggs; 
most fish and fish products 
Some meats and meat products 
ANIMAL PRODUCT, Most milks and cheeses; egg and cheese 
NO. OF 
FOOD CODESa 
48 
38 
86 
141 
21 
219 
116 
154 
270 
HIGH FATb dishes 37 
SUGAR PRODUCTS 
UNCLASSIFIED 
Some meats and meat products; some 
fried fish 
Sugar; sweet preserves; confectionery 
Soups; alcoholic drinks; sauces and 
condiments; dried fruit; tinned fruit; 
nuts; beverages; cream; crisps; fried 
mushrooms; fried onions; processed peas; 
olives; fats and oils 
a subtotals are given for subgroups employed in analysis 
b see Appendix IV 
99 
136 
32 
170 
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their high sugar content makes them less desirable nutritionally, 
but fruit stewed with sugar was not excluded. The few vegetables 
which do not meet the criterion for vitamin C content, remained 
unclassified. 
Animal foods were distinguished on the basis of their fat 
content. A food which contains less fat than protein was classified 
'low fat'. Low and high fat categories of animal foods are detailed 
in Appendix IV. 
The fourth group in the Meal Guide comprises butter and 
margarine and is defined on the basis of the fatty acid content. 
In our investigation, however, no fatty acid analysis was undertaken 
so these foods remained unclassified. 
Two additional groups - 'Bread' and 'Sugar Products' - were 
defined because of their special significance regarding the meal 
pattern. Foods in the bread group were also included in one or 
other of the cereal food groups. 'Sugar products' refers mainly to 
the foods listed in McCance and Widdowson tables under 'sugar and 
preserves' and 'confectionery'. 
Three of the groups: high fibre cereals, fruit and vegetables 
and low fat animal foods, may be regarded as 'first preference' 
foods for a healthy diet. 
3.5 COMPUTING AND STATISTICAL ANALYSIS 
Computer programmes were developed for the analysis of the 
dietary data and data files were created and up-dated by batch 
processing, using the ICL computer 2904/50 in the Data Processing 
Centre at Queen Margaret College. 
Statistical analysis was accomplished using statistical packages 
and an Apple II microcomputer. The tests employed are described in 
standard textbooks (for example Haber and Runyon, 1973). 
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Cross-sectional and longitudinal comparisons were made (Figure 7) 
for all nutritional intake constituents - but not for values expressed 
as a ratio - and for the percentage analysis of dietary sources of 
energy, protein and fibre (see Chapters 4 and 5, respectively). 
Conventional/ 
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MEN WOMEN 
SURVEY 1 R · a C la etlrement ontro Retirementa Control a 
I~----------?I I~---------~ I 
SURVEY 2 Retirement Control Retirement Control 
( ) Student's t test for paired data (one-tailed) 
f-------1 Comparison of the longitudinal differences shown by retirement and control 
a groups, using the Student's t test for independent data (one-tailed) 
Longitudinal comparisons were also made for the following subgroups: 
FIGURE 7 
White collar see P. if' 
Blue collar see P. 41 
Canteen user - subjects consuming at least three canteen lunches during the 
week of su rvey 1 
Living alone see P. /tit 
(female groups only) 
SCHEME FOR THE STATISTICAL ANALYSIS OF NUTRITIONAL INTAKE 
AND DIETARY COMPOSITION DATA 
Conventional levels of significance will be reported. Values of 
p>O.05 were taken to be non-significant and will not be indicated. 
The meal pattern data (Chapter 6) were intended for descriptive, 
rather than quantitative purposes and statistical treatment was, 
therefore, mostly inappropriate. 
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CHAPTER 4 
NUTRITIONAL INTAKES PRE- AND POST-RETIREMENT 
Seventeen dietary constituents were selected for analysis. 
Nutrients of particular interest for nutrition education were included 
and some possible indicators of changes in food consumption patterns 
were also investigated. Results for the main sample groups are shown 
in the tables; those for the subgroups investigated are given in 
Appendix V and a statistical summary (Figure 11) is shown, toward the 
end of the chapter. 
4.1 ENERGY, PROTEIN, FAT, CARBOHYDRATE AND ALCOHOL 
The mean energy intakes by male subjects generally approached the 
RDA but for the women they were below the recommended level (Table 16). 
A threefold variation in individual energy intakes was observed 
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(Figure 8) and there was a weak, negative relationship (r =-0.24 for 
men; r = -0.21 for women) with the Quetelet Index of obesity (Weight! 
Height2 ), based on data obtained from both retiring and control subjects 
during Survey 1. The relationship was significant for the men but not 
the women (p(0.05) using a one-tailed test. Thus, the more obese men 
tended to eat less. 
The mean protein intakes all exceeded the RDA (Table 16) but a 
few subjects in each group had intakes which were below this level 
(Figure 9). 
There is no current RDA for fat or for carbohydrate intakes. The 
mean intakes of these nutrients are given in Table 16. 
Alcohol intakes varied greatly in all subject groups and the 
standard deviations were correspondingly high (Table 16). On average, 
the men consumed more than three times as much alcohol as the women 
and for each sex, the white collar subjects consumed more than the 
blue collar subjects. The majority of subjects took less than 
40 g alcohol per day but a few men had consistently high intakes; 
group intakes did not, therefore, conform to a 'normal' distribution. 
One! 
Table 16 
DAILY INTAKES OF ENERGY, PROTEIN, FAT AND CARBOHYDRATE 
Values are means, with standard deviations shown in parenthesis. 
% Energy from: 
Energy Protein Fat Carbo- Pro- Fat Carbo-hydrate Alcohol tein hydrate Alcohol 
kcal MJ g g g g 
MEN 
RETIREMENT SUBJECTS (n = 35) 
Survey 1 2364 (406) 9.9 (1.7) 81 (12) 108 (23) 262 (64) 11 (21) 14 43 41 3 
Survey 2 2290 (494) 9.6 (2.1) 79 (17) 102 (24) 254 (65) 14 (24) 14 42 42 4 
CONTROL SUBJECTS (n = 22) 
Survey 1 2476 (495) 10.4 (2.1) 83 (11) 108 (22) 272 (68) 22 (38) 14 41 41 6 
Survey 2 2392 (548) 10.0 (2.3) 82 (16) 105 (24) 259 (75) 20 (33) 14 41 40 6 
RDAa 2400 10.0 60 
WOMEN 
RETIREMENT SUBJECTS (n = 33) 
Survey 1 1790 (453) 7.5 (1.9) 66 (15) 87 (26) 193 (52) 2 (2) 15 45 40 1 
Survey 2 1765 (343) 7.4 (1.4) 65 (15) 86 (26) 197 (51) 3 (3) 15 44 42 1 
CONTROL SUBJECTS (n = 24) 
Survey 1 1832 (485) 7.7 (2.0) 69 (16) 85 (23) 204 (78) 4 (7) 16 43 41 2 
Survey 2 1769 (608) 7.4 (2.6) 63 (18)* 84 (26) 196 (93) 4 (8) 15 44 41 2 
RDAa 1900 8.0 47 
'-l 
Significant differences from Survey 1 are shown: * p<0.05 i-' 
a Recommended Daily Amount, assuming a sedentary life (DHSS, 1979). 
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One non-retiring subject (Subject 434) obtained more than 30% of his 
dietary energy from alcohol; his mean daily intake was 140 g alcohol 
at Survey 1 and 144 g at Survey 2, this being equivalent to about 
eight pints of beer per day. 
On retirement, the men tended to reduce their fat intake and to 
increase their alcohol intake. Otherwise the group mean values were 
remarkably stable. When white collar and blue collar subjects were 
considered separately, however, the blue collar men were found to 
significantly reduce their intakes of energy, protein and fat on 
retirement (Table 17) and they reduced their carbohydrate intakes by 
an almost significant amount. Their mean alcohol intake increased to 
a level approaching that of the white collar men and the percentage 
energy contribution made by alcohol was significantly (p<0.05) 
increased. No such increase in alcohol intake was shown by blue 
collar men of the control group. 
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Mean intakes for the male control subjects were generally constant 
but the female control subjects significantly reduced their protein 
intakes. In five cases the reduction exceeded 20 g per day and the 
intakes of energy and fat were also reduced. Four of these women were 
long-term weight reducers. 
Statistical comparison of the longitudinal changes found in the 
retirement and control groups showed no significant differences 
(Appendix V) and no relationship was apparent between changes in 
energy intake and changes in body weight, using a one-tailed test for 
paired data. 
4.2 FIBRE, SUGARS AND WATER 
Table 18 shows the mean intakes of these constituents. A daily 
fibre intake of 30 g has recently been recommended (NACNE, 1983) but 
the distribution of fibre intakes in Figure 10 shows that only a 
minority of subjects achieved this level. 
The men significantly reduced their water intakes on retirement. 
The blue collar men reduced their intakes of sucrose and lactose, as 
well as water (p<:0.05 in each case). The corresponding intakes by 
the/ 
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Table 17 
~ 
DAILY INTAKES BY MALE BLUE COLLAR SUBJECTS 
Values are means, with standard deviations in parenthesis; n = 12. 
Pre-Retirement Post-Retirement 
ENERGY kcal 2354 (550) 2001 (394)* 
MJ 9.9 (2.3) 8.4 (1. 6) 
PROTEIN g 80 (11) 68 (12)** 
FAT g 109 (29) 90 (18)* 
CARBOHYDRATE g 268 (86) 229 (55) 
ALCOHOL g 7 (11) 12 (20) 
Significant differences from Survey 1 (pre-retirement) are shown: 
* p < O. 05 ** p<O.Ol 
a see p 41 
Table 18 
DAILY INTAKES OF FIBRE, SUGARS AND WATER 
Values are means, with standard deviations shown in parenthesis. 
Fibre a Sugars b Lactose Water 
g g g g 
MEN 
RETIREMENT SUBJECTS (n = 35) 
Survey 1 17 (5) 103 (45) 12 (7) 2014 
Survey 2 17 (6) 98 (43) 11 (7) 1905 
CONTROL SUBJECTS (n = 22) 
Survey 1 15 (6) 111 (45) 13 (8 ) 1940 
Survey 2 15 (6 ) 107 (55) 12 (8 ) 1945 
WOMEN 
RETIREMENT SUBJECTS (n = 33) 
Survey 1 15 (6) 68 (30) 9 (6) 1684 
Survey 2 15 (5 ) 70 (28) 10 (8)* 1611 
CONTROL SUBJECTS (n = 24) 
Survey 1 15 (7) 78 (46) 11 ( 7) 1714 
Survey 2 14 (6) 76 (60) 11 (10) 1607 
Significant differences from Survey 1 are shown: * p < 0.05 
a see p 90 
b free monosaccharides and disaccharides 
(474) 
(523)* 
(509) 
(484) 
(276) 
(318) 
(481) 
(488) 
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the blue collar male control subjects fell slightly but not significantly. 
Milk, cream or yoghurt were apparently more popular amongst female 
subjects after retirement than before, since their lactose intakes were 
significantly increased. Women who had been regular canteen users at 
work reduced their water intakes as well as increasing their lactose 
intakes on retirement (p < 0.05 in each case). 
Male canteen users tended to increase their fibre intakes on 
retirement but for other groups, the mean fibre intakes remained 
remarkably constant. 
Statistical comparison of the changes in intake by retirement and 
control subjects showed no significant differences (Appendix V). 
4.3 MINERAL ELEMENTS 
The mean intakes of potassium , calcium, iron and zinc are given in 
Table 19. Although the mean values for calcium and iron satisfied the 
RDA, Table 20 shows that some individual intakes were below this level 
and that low intakes of these minerals were more than twice as common 
amongst the female than amongst the male subjects. 
There is no RDA for potassium or zinc. Judge (1980) has quoted a 
typical range of adult potassium intakes as being 1950-5850 mg/day and 
he took the level of 2340 mg/day to indicate the lower limit of normal 
intake. By this criterion, more than half of our female sample had low 
potassium intakes during Survey 2. 
Estimates of zinc requirement have ranged from 8-12 mg/day (Lyon 
et aI, 1979) so the midway value of 10 mg/day has been adopted as a 
criterion for identifying low intakes amongst our sample. Most of the 
women and almost half of the men had intakes below this level. In the 
US, a daily intake of 15 mg zinc is recommended (NAS, 1980). 
On retirement, the women reduced their zinc intakes and also the 
dietary zinc/energy ratio (mg zinc/l000 kcal). White collar women 
reduced both the zinc/energy ratio and the calcium/energy ratio 
(mg calcium/1000 kcal) of their diets although the absolute fall in 
neither zinc nor calcium intakes was significant. 
The blue collar men reduced their intakes of each of the minerals 
considered/ 
Table 19 DAILY INTAKES OF POTASSIUM, CALCIUM, IRON AND ZINC 
Values are means, with standard deviations shown in parenthesis. 
Potassium Calcium 
mg mg per mg 1000 kcal 
MEN 
RETIREMENT SUBJECTS (n = 35) 
Survey 1 2994 (595) 1306 871 (223) 
Survey 2 2856 (738) 1243 818 (291) 
CONTROL SUBJECTS (n = 22) 
Survey 1 3302 (613) 1361 950 (256) 
Survey 2 3245 (758) 1377 885 (228) 
RDAa 500 
WOMEN 
RETIREMENT SUBJECTS (n = 33) 
Survey 1 2426 (469) 1404 785 (210) 
Survey 2 2425 (470) 1400 764 (208) 
CONTROL SUBJECTS (n = 24) 
Survey 1 2468 (622) 1423 799 (295) 
Survey 2 2360 (704) 1378 772 (414) 
RDAa 500 
Significant differences from Survey 1 are shown: * p<0.05 
a Recommended Daily Amount (DHSS, 1979) 
mg per 
1000 kcal 
370 
367 
385 
375 
448 
435 
436 
425 
Iron 
mg mg per 1000 kcal 
13.7 (4.0) 5.9 
12.8 (3.5) 5.7 
12.9 (2.6) 5.3 
12.6 (3.2) 5.4 
10 
10.9 (3.0) 6.2 
11.2 (4.5) 6.3 
12.1 (7.5) 7.0 
10.0 (3.3) 5.8 
10 
Zinc 
mg mg per 1000 kcal 
10.3 (2.1) 4.4 
9.9 (2.3) 4.4 
10.2 (1.7) 4.3 
10.2 (2.1) 4.4 
8.4 (2.4) 4.8 
7.8· (2.5)* 4.4 
8.6 (2.3) 4.8 
8.2 (2.3) 4.8 
'-l 
<D 
Table 20 
THE INCIDENCE OF LOW MINERAL INTAKES 
The number of subjects is given, with percentage values shown in 
parenthesis. 
Lower limit RETIREMENT CONTROL 
of normal or Survey 1 Survey 
recommended 2 Survey 1 Survey 
intakea 
MEN 
Potassium 2340 mg 7 (20) 9 (26) 
Calcium 500 mgb 1 (3 ) 1 (3) 
Iron 10 mgb 4 (11) 6 (17) 
Zinc 10 mg 20 (57) 17 (49) 
WOMEN 
Potassium 2340 mg 16 (48) 17 (52) 
Calcium 500 mgb 4 (12) 3 (9 ) 
Iron 10 mgb 12 (36) 13 (39) 
Zinc 10 mg 25 (76) 30 (91) 
a see text for explanation of criteria given 
b Recommended Daily Amount (DHSS, 1979) 
1 (5) 3 (14) 
1 (5) 1 (5 ) 
2 (9) 5 (23) 
10 (45) 9 (41) 
8 (33) 13 (54) 
4 (17) 7 (29) 
12 (50) 12 (50) 
16 (67) 17 (71) 
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2 
considered, the fall being highly significant (p<0.01) in the case of 
calcium and iron. When mineral intakes were expressed in relation to 
the energy intake, only that of calcium declined and the reduction was 
slight. Low intakes of potassium , iron and zinc were more common 
amongst these subjects after, than before retirement. 
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Five female control subjects whose diets were protein- and energy-
restricted, each had a low intake of potassium, zinc and calcium during 
Survey 2. Four of them also had a low iron intake. 
The mineral intakes of the male control subjects were generally 
stable although the white collar subjects showed a reduction in their 
calcium intakes and a tendency also to reduce the calcium/energy ratio 
of their diets. Subject 418 showed an exceptional fall in calcium 
intake, from 1013 mg to 550 mg/day. His consumption of certain high 
calcium foods was less frequent during Survey 2 than during Survey 1 
(Table 21): 
Table 21 
THE FREQUENCY OF CONSUMPTION OF SOME HIGH CALCIUM FOODS BY SUBJECT 418 
Food Frequency Calcium Content 
No. of Servings/7 days mg/100 g 
Survey 1 Survey 2 
Milk 38 30 120 
Cheese 3 0 800 
Mousse a 1 0 140 
a made with evaporated milk 
Statistical comparison between retirement and control groups with 
respect to changes in mineral intake showed no significant differences 
(Appendix V). 
4.4/ VITAMINS 
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4.4 VITAMINS 
Intakes of vitamin C, vitamin D, total folate and thiamin were 
estimated (Table 22). Group mean values satisfied the RDA for vitamin C 
and thiamin although a few individual intakes were below the recommended 
amounts (Table 23). 
The thiamin intakes of 10-40% of each sample group were below the 
RDA but if the international standard of 0.4 mg thiamin/1000 kcal is 
used (WHO, 1974), then the estimated incidence of low thiamin intakes is 
slightly reduced. 
Vitamin C intakes ranged from 4-211 mg/day. High intakes were more 
common amongst the women than the men: 12% of the women and 5% of the 
men took more than 100 mg vitamin C per day during at least one of the 
survey periods. High intakes were associated with frequent consumption 
(more than 35 times per week) of fruit and vegetables or with fruit 
juice consumption. Conversely, subjects with a low vitamin C intake 
generally ate fruit and vegetables infrequently (less than ten times per 
week in the case of seven out of 22 subjects) and they seldom took fruit 
juice. There were two retired men who took less than 10 mg vitamin C 
per day, the amount which is needed to prevent scurvy (Hughes, 1981), 
and none of the pre-retirement intakes were this low. 
The action of ultra-violet light on the skin is the chief source 
of vitamin D (Lawson et aI, 1979). The dietary source may be relatively 
insignificant for young adults but becomes more important with increasing 
age if less time is spent out of doors. A daily supplement of 10 pg 
vitamin D is recommended for adults who are inadequately exposed to 
sunlight, including the housebound (DHSS, 1979b). The proportion of 
subjects who consumed less than 1.25 pg vitamin D per day is shown in 
Table 23. This amount is 50% of the intake level formerly recommended 
by the DHSS (1969) and it was the value used by MacLeod and co-workers 
(1974) to identify low vitamin D intakes. 
The RDA for folate is under review and there is yet no recognised 
criterion for judging dietary adequacy with respect to this vitamin. 
The mean intakes were generally below the published figure of 300 pg 
(DHSS, 1979b). Subject 216 drank a daily supplement of fresh yeast 
dissolved/ 
Table 22 
DAILY INTAKES OF VITAMIN D, VITAMIN C, FOLATE AND THIAMIN 
Values are means, with standard deviations shown in parenthesis. 
Vitamin D Vitamin Ca Total Thiamin Folateb 
pg mg pg mg mg per 1000 kcal 
MEN 
RETIREMENT SUBJECTS (n = 35) 
Survey 1 3.3 (2.0) 49 (24) 175 (143) 1.2 (0.3) 0.5 
Survey 2 3.8 (3.1) 50 
CONTROL SUBJECTS (n = 22) 
Survey 1 2.7 ( 1.4) 55 
Survey 2 3.3 (2.1) 50 
RDAc 30 
WOMEN 
RETIREMENT SUBJECTS (n = 33) 
Survey 1 2.7 (1. 9) 
Survey 2 3.3 (2.5) 
CONTROL SUBJECTS (n = 24) 
Survey 1 2.3 (1.6) 
Survey 2 2.0 (0.9) 
RETIREMENT v CONTROL 
RDAc 
60 
60 
56 
54 
30 
(28) 149 (50) 
(25) 162 (43) 
(21) 154 (56) 
300d 
(35) 141 (45) 
(24) 143 (51) 
(42) 134 (45) 
(30) 124 (50) 
1.2 
1.1 
1.1 
1.0 
0.9 
1.0 
1.0 
0.9 
# 
0.8 
(0.3) 
(0.3) 
(0.3) 
(0.3) 
(0.4) 
(0.3) 
(0.3)* 
Significant differences from Survey 1 are shown: * p < 0.05 
Significant differences between changes in the retirement and 
control groups are shown: # p < 0.05 
a see p87 b see p89 
c Recommended Daily Amount (DHSS, 1979) 
d RDA under review 
0.5 
0.5 
0.5 
0.6 
0.6 
0.5 
0.5 
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Table 23 
THE INCIDENCE OF LOW VITAMIN INTAKES 
The number of subjects is given, with percentage values shown in 
parenthesis. 
Lower limit RETIREMENT 
of normal or Survey 1 Survey 2 
recommended 
intakea 
MEN 
Vitamin D 1. 25 )1g 4 (11) 3 (9) 
Vitamin C 30 mgb 6 (17) 7 (20) 
Thiamin 1.0 b 4 (11) 10 (29) mg 
Thiamin 0.4 mg/ 9 (26) 9 (26) 
1000 kcal 
WOMEN 
Vitamin D 1. 25 )1g 4 (12) 7 (21) 
Vitamin C 30 mgb 4 (12) 2 (6) 
Thiamin 0.8 mgb 4 (12) 7 (21) 
Thiamin 0.4 mg/ 2 (6 ) 5 (15) 
1000 kcal 
a see text for explanation of criteria given. 
b Recommended Daily Amount (DHSS, 1979) 
CONTROL 
Survey 1 Survey 
3 (14) 3 (14) 
3 (14) 3 (14) 
7 (32) 8 (36) 
6 (27) 4 (18) 
5 (21) 5 (21) 
7 (29) 4 (17) 
6 (25) 9 (38) 
4 (17) 5 (21) 
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dissolved in water and had an exceptional folate intake of 960 pg/day. 
His intake during Survey 2, when no supplement was taken, was 73 ~g/day. 
No significant change in vitamin intakes was apparent on 
retirement. Even the blue collar men (whose intake of most constituents 
was significantly reduced) did not reduce their vitamin intakes 
significantly. 
Vitamin D intakes were increased slightly on retirement and white 
collar men in the control group increased their vitamin D intakes 
significantly. 
Amongst the female control subjects, a reduction in thiamin intake 
was evident - particularly amongst the blue collar subjects and the 
canteen users. This was not related to a reduction in energy intake 
since the thiamin/energy ratio (mg thiamin/1000 kcal) also fell 
significantly (p<0.05) in the case of the blue collar subjects and 
also for the whole group. A fall in thiamin intake was also observed 
for the male control subjects. 
Statistical comparison of the changes in vitamin intake by the 
retirement and control groups showed a significant difference only in 
the case of thiamin. Women who retired tended to increase their thiamin 
intake whilst the corresponding control subjects tended to reduce theirs. 
4.5 THE DIETARY INTAKES OF SEVENTEEN DEFAULTERS 
The intakes of twelve men and five women who completed Survey 1 but 
not Survey 2, were compared with those of male and female subjects who 
completed both surveys, so that the likelihood of bias due to default 
could be assessed. The intakes of energy, protein, fat, carbohydrate 
and alcohol were considered but no significant differences were found. 
4.6 DISCUSSION 
The post-retirement intakes of our 35 men and 33 women are compared 
with published results from Scottish dietary surveys on elderly subjects 
(Table 24). 
Data from the original DHSS study (DHSS, 1972) rather than the more 
recent/ 
Table 24 
THE SURVEY FINDINGS COMPARED WITH PUBLISHED DIETARY 
Mean intake values are shown 
Energy Protein Fat Carbo- Calcium Iron Hydrate 
kcal g g g mg mg 
MEN 
DHSS (1972): UK 2344 75 110 266 910 12.2 
Scotland 2412 76 113 282 895 12.8 
MacLeod et al (1974) 2386 81 109 272 963 12.8 
Lonergan ~t al (1975) 2494 75 103 294 958 11. 7 
Present study 2290 79 102 254 818 12.8 
WOMEN 
DHSS (1972): UK 1787 59 87 200 800 9.4 
Scotland 1779 60 88 198 780 9.9 
MacLeod et al (1974) 1786 62 89 197 745 10.0 
Lonergan et al (1975) 1771 58 85 203 799 9.0 
Present study 1765 65 86 197 764 12.8 
see text for details of the samples represented. 
DATA 
Vitamin D 
)lg 
3.3 
3.8 
2.4 
3.1 
3.8 
2.3 
2.0 
1.5 
2.0 
3.3 
Vitamin C 
mg 
43 
37 
35 
33 
50 
40 
34 
30 
32 
60 
co 
(J) 
recent study (DHSS, 1979a) was used for comparison because results are 
given for an age group (65-74 years) which is closer to the ages of 
our subjects; 217 men and 226 women were of this age. Furthermore, a 
geographical analysis was given so that the results for 46 men and 
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60 women in Scotland, aged 65-74 years, could be isolated. Table 24 
shows the results for each of these groups. It also shows data from 
the study by MacLeod and colleagues (1974) which are based on 45 men 
and 45 women aged 65-74 years and Edinburgh data (Lonergan et aI, 1975) 
based on 158 men and 190 women aged 62-74 years. 
Our findings show good agreement with the published data for most 
of the nutrients considered. The greatest discrepancy is in the 
vitamin C intakes. In the DHSS study, the mean Scottish intakes were 
lower than for the nationwide sample and compared well with the other 
Scottish studies reported. MacLeod and colleagues reported that 38% 
of the men and 42% of the women in their sample had vitamin C intakes 
which were below the RDA and Lonergan and colleagues also found that 
low vitamin C intakes were common. In our sample, such low intakes 
were far less common and the mean vitamin C intakes were considerably 
higher. The difference may reflect a secular effect or an age effect, 
since our subjects were more than ten years younger than some of the 
subjects in the other surveys cited. 
MacLeod and co-workers found a positive association between 
vitamin C intake and consumption of green vegetables and citrus fruits, 
which is consistent with our findings. We also noted that fruit juice 
consumption, even two or three times per week appeared to boost the 
vitamin C intake and Evans and Stock (1972) observed a similar effect 
in their survey of geriatric patients. 
Our calculated vitamin C intakes may over-estimate the actual 
intakes because cooking losses of the vitamin can be high, especially 
for institutionally prepared foods (Evans and Stock, 1971), and the 
food tables do not allow for unusually high losses. 
Energy, carbohydrate and calcium intakes by our men were slightly 
lower, on average, than those for the other male samples, despite 
their lower mean age and the reported tendency for food intake to 
decline with increasing age (Chapter 1). They may have been less 
active/ 
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active. Many of them retired from sedentary occupations but a sedentary 
retirement does not necessarily follow. A better agreement was obtained 
between the mean energy intakes for our women and the other female 
samples, yet all the mean values were more than 100 kcal below the RDA. 
The RDA for energy is an estimate of average intake (unlike other 
RDAs which aim to meet the requirement of most individuals within the 
population). Given that the reported values (2400 kcal for men and 
1900 kcal for women) assume a sedentary lifestyle, which may not be 
applicable in all cases, we may expect at least 50% of the observed 
intakes to exceed the RDA. In fact almost 50% of the men but only 39% 
of the women had intakes greater than the respective RDA values. 
The Scottish sample in the DHSS study had a relatively high mean 
vitamin D intake, which was similar to that of our men. There may be 
regional differences in the consumption of some vitamin D rich foods 
and the DHSS authors mentioned, for example, the frequent intake of 
liver and margarine by men from the Angus sample. A secular increase 
in the acceptability of table margarines may partly account for the 
relatively high intakes of vitamin D by our sample, compared to those 
in earlier studies. In the Glasgow survey, more of the men aged 65-74 
years, than those in the older age group, used margarine. They obtained 
19% of their vitamin D intake from margarine; women of a similar age 
obtained only 2% from this source. 
Standard deviations were particularly high for vitamin D intakes 
because it is present in high concentration in relatively few foods. 
The consumption of particular foods can, therefore, profoundly affect 
vitamin D intake and this is well illustrated by two of our male control 
sUbjects. Subject 422 increased his vitamin D intake from 3.4 ~g to 
6.5pg per day; he ate tinned salmon on two occasions during Survey 2 
(containing 12)lg vitamin D/I00 g). Subject 410 had a kipper during 
Survey 2 (25 pg vitamin D/I00 g) and his vitamin D intake rose from 
2.8)lg to 8. 2 )lg per day. 
The relative importance of the dietary intake and biosynthesis of 
vitamin D for our subjects is not known but more than half of the men 
and about 20% of the women consumed less than 1.25 pg per day. MacLeod 
and colleagues found that 22% of their men and 39% of the women had 
such/ 
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such low intakes. However, vitamin D is stored in the liver and long-
term intake is of greater nutritional significance than a weekly intake. 
Moreover, the foregoing examples confirm the view of Black (1981) that 
seven days is probably too short for assessment of vitamin D intakes. 
MacLeod and colleagues reported a higher mean calcium intake for 
men than we have found, yet the incidence of low calcium intakes was 
similar (4% compared to our value of 3%); for women the incidence in 
their sample was higher (15% compared to 9%). 
Iron intakes were within the normal range of 5.0-7.0 mg/1000 kcal 
quoted by Beutler (1980), in the case of more than 60% of the women and 
about 50% of the men at Survey 2. At least a third of the men in both 
the retirement and the control groups, however, had iron intakes which 
were below the range quoted. 
MacLeod and colleagues empl,oyed a stricter criterion (1560 mg 
potassium per day) than we have used to indicate low potassium intake. 
They found that two out of 45 men and thirteen out of 95 women had 
intakes below this level but only five of our subjects had such low 
intakes. Two of them were blue collar retired men and two were female 
control subjects; in each case the energy intake was also low. 
The food tables used, include compositional data for zinc, folate, 
lactose and fibre, which were not available in previous editions and 
therefore, comparable data for our findings concerning these constituents 
are scarce. 
Our folate results are consistent with recent published findings 
for other age groups. Pregnant mothers, for example, were found to 
consume on average 148 ~g folate per day (range 65-302 pg per day; 
Rogozinski et aI, 1983) and our female subjects consumed on average 
136 pg folate per day (range 53-237 pg per day). The average UK intake 
has been estimated from National Food Survey data to be 190 pg folate 
per day (Spring et aI, 1979). Such folate data cannot be treated with 
confidence, however. The food tables probably under-estimate total 
food folates (Bates et aI, 1983). Moreover, there is yet no sound 
basis for recommendation concerning folate intake. The 1979 
recommendation of 300 pg per day (now withdrawn) may include an 
excessive margin of safety. 
The / 
The zinc content of a typical local diet was chemically 
determined by Lyon and co-workers (1979) in Glasgow. The estimated 
adult daily intake was 10.1 mg for men and 7.6 mg for women. This 
compares well with our findings for retired men and women but our 
pre-retirement values were slightly higher. The authors concluded 
that either the US recommendation of 15 mg zinc per day needs revision 
or dietary change is necessary to combat possible widespread zinc 
deficiency in the local population. Their conclusion appears to be 
tenable also for our sample since the majority took less than 10 mg 
zinc per day. Such intakes are not uncommon in the UK; data from the 
National Food Survey indicate that the national average intake is 
below 10 mg zinc per day (Spring et aI, 1979) and intakes of 10.6 mg 
for men and 8.0 mg for women have recently been estimated in Edinburgh 
(Eastwood et aI, 1982). 
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The NACNE committee recommended a fibre intake of 30 g per day and 
only two of our subjects achieved this level. This is far higher than 
the UK average intake of 19-20 g per day (estimated from National Food 
Survey data by Bingham et aI, 1979) and so a short-term target of 23 g 
fibre per day was proposed. Six of our subjects met this target. 
Some authors have advocated fibre intakes as high as 40 g per day (for 
example Stephen, 1981). Thus, our sample consumed about 75% of the 
national average and far less than the recommended levels of fibre 
intake. Interestingly, Eastwood and colleagues (1982) found similarly 
low mean fibre intakes in Edinburgh (16 g for men; 13 g for women). 
Our data (and also those of Eastwood and colleagues) slightly 
underestimate the actual fibre intakes because the fibre content of egg, 
meat and fish dishes was lacking from the food tables and has been 
published separately (Paul and Southgate, 1979). This was taken into 
account by Bingham and co-workers (personal communication) in their 
analyses. The average fibre content of these dishes is less than 
0.7 g/100 g. Therefore, even allowing for the contribution from these 
sources, the mean fibre intakes by our subjects are likely to be less 
than the national average intake. 
Nutritional guidelines often emphasise the importance of the 
overall dietary composition rather than the intake of specific nutrients. 
Thus,/ 
Thus, the NACNE committee recommended as a short term goal toward a 
more healthy national diet, that 34% of the dietary energy be provided 
by fat and 50% from carbohydrate, with no more than 4% of the energy 
coming from alcohol and the contribution from protein remaining at 
about 11%. 
Fat currently provides, on average, 38% of the total dietary 
energy in the UK (which includes the contribution made by alcohol). 
Our subjects obtained 41-45% of their dietary energy from fat, which 
compares well with the values reported by MacLeod and colleagues: 
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42% for men and 45% for women. Our subjects obtained only 40-42% of 
their energy from carbohydrate and contrary to the NACNE recommendation, 
therefore, fat rather than carbohydrate was the major energy source 
for most subjects. Only in two cases did fat provide less than 34% of 
the dietary energy. Most subjects derived more energy from protein 
than the recommended level of 11%. Thus, our subjects might achieve 
a more healthy diet by considerably increasing their intake of complex 
carbohydrate at the expense of foods rich in fat and protein. 
A recent survey of 40-year old Edinburgh men (Thomson et ai, 1982) 
compared well with the national estimate of 38% energy from fat. The 
absolute intakes of fat, however, were higher than the intakes of our 
subjects (mean value 121 g compared to our range of group means of 
102-108 g per day). Slightly less energy was obtained from protein 
and almost twice as much from alcohol, compared with our male sample. 
MacLeod and colleagues found that alcohol provided 3.5% of the 
dietary energy for men and 0.3% for women, which agrees with our 
findings. The low alcohol intake by female subjects is consistent 
with the observations of Wilson (1980) in a recent survey of drinking 
habits in the UK. Scottish women were found to consume less alcohol 
than women from elsewhere. Scottish men in manual occupations were 
reported to drink more alcohol than men in non-manual occupations, but 
this is not borne out by our findings: it was the white collar 
subjects who had the higher mean alcohol intakes. In total, less than 
30% of the men and less than 10% of the women exceeded the recommended 
upper limit of 4% of the dietary energy from alcohol. 
The NACNE committee recommended that dietary carbohydrate should 
mainly/ 
mainly be in a complex form, with sugar intake being less than 93 g 
in the short-term (aiming for 55 g in the long-term). Sugar intake 
was higher amongst our male than our female subjects. Less than half 
of the men but more than 80% of the women achieved this short term 
goal. 
Figure 11 summarises the statistical differences observed between 
dietary intakes at Survey 1 and Survey 2. 
On retirement, the blue collar men reduced their intakes of every 
constituent investigated, except alcohol and vitamin D. The fall in 
vitamin C intake brought the post-retirement mean value to just below 
the RDA but neither the reductions in vitamin intakes, nor those of 
carbohydrate and fibre, were statistically significant. However, low 
vitamin intakes were more common post-retirement than pre-retirement. 
Significant reductions in mineral intakes were observed, which were 
associated with the fall in energy intake. The reduction in food 
intake by these men may have been associated with a decline in 
physical activity, drop in income or a loss of interest in food on 
retirement. 
Five female control subjects reduced their protein intakes by 
more than 20 g and their energy intakes by between 260 and 670 kcal 
per day. Only two of the five subjects lost weight although four 
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were long-term weight reducers. These women may, perhaps, have learned 
from the experience of Survey 1 that dietary restriction during the 
survey period can both aid weight loss and minimise the effort of 
record-keeping. Subject 318 showed the greatest energy reduction and 
she lost 4.5 kg body weight. Four of the subjects were canteen users 
and their behaviour may partly account for the significant changes 
observed in this sample group. Two of the women lived alone and it is 
interesting that these were the two who lost weight. Similarly, some 
of the significant changes shown by the female control subjects 'living 
alone' probably reflects the behaviour of these women. 
The fall in nutrient intakes by female control subjects was partly 
associated with the fall in total energy intake. However, in the case 
of four of the women described above, the thiamin/energy ratio also 
fell and this suggests a selective exclusion of certain thiamin rich 
foods/ 
MEN WOMEN 
Retirement Control Retirement Control 
ALL WC BC CU ~LL WC BC CU ALL WC BC CU LA ALL WC BC CU LA 
ENERGY *-
.1.-
PROTEIN ~-- ~-
FAT •• ~-
CARBOHYDRATE .- ~. 
FIBRE 
SUGAR .-
LACTOSE ~ 1- j. .l,-
WATER J! ~ .J; .J,. ~-
ALCOHOL 
POTASSIUM J,-
'" CALCIUM ,1,-- J: Jf 
IRON ,j,.-. 
ZINC ~ ~ 
VITAMIN D 1-
VITAMIN C 
FOLATE 
THIAMIN J,,- .... .JI .-
n 35 23 12 16 22 14 8 10 33 18 15 14 13 24 12 12 9 9 
-- - - -
ALL: all subjects; WC: white collar; BC: blue collar; CU: canteen user; LA: living alone. 
FIGURE 11 
NUTRITIONAL INTAKE - STATISTICAL SUMMARY 
Significant differences between intakes at Survey 1 and Survey 2 are shown: - P < 0.05; -- P < 0.01 (one-tailed test) 
f ~ denotes an increase (decrease) in the mean intake (!) w 
foods (such as cereals and meat) from the diet. Subject 309, whose 
thiamin intake fell from 1.4 mg to 0.9 mg per day, reduced her daily 
protein intake from 94 g to 39 g; her zinc intake from 10.5 mg to 
5.1 mg and her iron intake from 32.2 mg to 7.3 mg. Her energy intake 
fell by 300 kcal to 755 kcal per day. Her exceptionally high iron 
intake at Survey 1 is attributable to large servings of meat and to 
drinks of 'oxo' and 'bovril'; a fall in meat intake partly accounts 
for the nutritional changes observed. 
A decline in water intake was evident, particularly amongst 
retiring subjects and there are three possible explanations for this. 
Most obviously, the amount of fluid taken as drinks may have been 
curtailed. Alternatively, a reduction in water intake may be related 
to either a reduction in total food intake or to a change in the type 
of foods consumed. 
Subjects in two sample groups reduced both their water intake and 
their energy intake (Figure 11). If these trends were related then 
the water intake expressed per 1000 kcal should remain constant. 
Interestingly, this was the case for the female control subjects but 
not for the blue collar men. The reduction in food intake by these 
men does not, therefore, wholly account for their reduction in water 
intake (1172 g/1000 kcal, pre-retirement; 873 g/1000 kcal post-
retirement). In this and other cases, there may have been a change in 
drinking pattern or in the water density of foods consumed. 
The blue collar men reduced their lactose and sugar intakes as 
well as their water intakes reflecting, perhaps, a fall in tea or 
coffee consumption, taken with milk and sugar. In contrast, the 
findings indicate an increase in the average consumption of alcoholic 
beverages. The meal pattern data (Chapter 6) provide further evidence 
for changes in drinking patterns by this group on retirement. 
Almost 50% of the dietary water usually comes from food rather 
than drinks (Black and Paul, 1983). Foods vary considerably in their 
water content and the substitution of a typical sandwich lunch for a 
typical canteen lunch, for example (Table 25), could account for a 
large reduction in the amount of water obtained from food sources. 
Table 25 is based on the mean energy and protein intakes observed in 
the/ 
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Table 25 
THE WATER CONTENT OF TWO TYPICAL LUNCHES 
A CANTEEN MEAL 
a Food 
Code 
955 
427 
641 
586 
121 
Food 
Vegetable soup 
Beef stew 
Mashed potato 
Cabbage 
Trifle 
TOTAL 
B SANDWICH LUNCH 
a Food 
Code 
31 
187 
152 
62 
Food 
Bread 
Margarine 
Cheese 
Digestive biscuits 
TOTAL 
Quantity 
g 
210 
160 
115 
80 
115 
Quantity 
g 
100 
15 
45 
30 
a in McCance and Widdowson Food Tables 
Water 
g 
182 
124 
89 
74 
74 
543 
-
Water 
g 
39 
2 
16 
1 
58 
Energy 
kcal 
85 
190 
137 
12 
184 
608 
-
Protein 
g 
3 
15 
2 
1 
4 
25 
-
Energy Protein 
kcal 
223 
110 
183 
141 
657 
g 
9 
12 
3 
24 
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the survey and a change from meal A to meal B on five days would 
account for a reduction of about 346 g water per day (assuming a 
seven-day survey). This reduction is greater than the observed 
differences in mean water intake and thus, dietary change of this 
nature might explain the fall in water intake by canteen users. 
Female canteen users also increased their lactose intakes and 
reduced their zinc intakes on retirement (although the fall in zinc 
intake was not significant) and the same pattern was shown by female 
retirees in general. This may reflect a change in the relative 
contribution of dairy foods and meat products. 
Thiamin intakes were generally stable but two male control 
subjects notably reduced both their thiamin intakes and the thiamin/ 
energy ratio of their diets. Subject 409 (a white collar canteen 
user) had 'flu on three days during Survey 2 and ate a light diet 
comprising more fish, egg and cheese dishes and less meat than was 
customary. His thiamin intake fell from 1.3 mg to 0.7 mg per day. 
Subject 407 (also a white collar subject) reduced his thiamin intake 
from 1.8 mg to 1.4 mg per day and a change in cereal consumption may 
explain this. During Survey 1 he ate Rice Krispies (2.3 mg thiamin/ 
100 g) with All Bran (0.75 mg thiamin/100 g) on two occasions whereas 
during Survey 2 he ate porridge instead (0.05 mg thiamin/IOO g). 
A rise in vitamin D intakes by all retirement groups may reflect 
increased use of margarine. Non-profit-making organisations such as 
schools and Old Peoples' Homes are entitled to use subsidised butter 
from the EEC (Intervention Board for Agricultural Produce, 1983). 
Thus, butter may be used in preference to margarine for some purposes 
and employees of such organisations might consume relatively more 
margarine after retirement. Alternatively, increased margarine use 
may have been associated with increased consumption of bread or 
crispbreads on retirement. The significant increase in vitamin D 
intake shown by white collar male control subjects was partly due to 
the consumption of fatty fish by two subjects, described earlier. 
4.7/ 
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4.7 SUMMARY 
Mean nutrient intakes were generally satisfactory and the intakes 
of energy and major nutrients agreed favourably with the results of 
published studies on retired men and women in Scotland. 
Fat provided 41-45% of the dietary energy, on average. This 
exceeds the national average level (38%) and is considerably higher 
than the long-term goal proposed by the NACNE committee (30%). 
Fibre intakes were less than the average UK intake (19-20 g per 
day) and well below the NACNE recommendation of 30 g per day. 
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In each sample group there were some subjects whose intakes of 
certain vitamins or minerals were low according to published criteria 
and the nutritional significance of these findings merits investigation. 
Blue collar men reduced their intakes of energy, protein, fat and 
minerals on retirement and the incidence of low vitamin and minerals 
intakes increased, possibly signifying increased nutritional risk for 
these subjects after retirement. 
Female subjects increased their lactose intakes and reduced their 
zinc intakes on retirement. 
Retirement was associated with a fall in water intake by the men, 
and some of the women. This may be due to a reduction in beverage 
consumption or to changes in food intake. 
Retirement was one of several possible reasons for dietary change. 
Illness, slimming diets and the consumption of concentrated sources of 
particular nutrients were shown to influence the patterns of change 
observed amongst non-retiring control subjects. 
CHAPTER 5 
DIETARY SOURCES OF ENERGY, PROTEIN AND FIBRE 
PRE- AND POST-RETIREMENT 
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Results for the main sample groups are shown in the tables and 
those for the subgroups investigated are given in Appendix VI. A 
statistical summary (Figure 12) is shown toward the end of the chapter. 
The food group classification used for the purpose of analysis is 
described on page 65. 
5.1 SOURCES OF DIETARY ENERGY 
The general composition of the diet is indicated by the percentage 
contribution made by different food groups to the total energy intake 
(Table 26). 
The men obtained 28-30% of their dietary energy from high fibre 
cereal products, fruit, vegetables and low fat animal products. A diet 
which is composed mainly of foods from these sources conforms to the 
recent recommendations (NACNE, 1983) for a healthy diet. The women 
obtained relatively more energy from these sources (31-33%) partly due 
to the greater contribution made by fruit and vegetables. 
Diversity in individual dietary patterns is evident from the large 
standard deviation values. Sugar products, for example, were not 
consumed at all by some subjects yet in the case of Subject 312, they 
provided almost 30% of the dietary energy. 
The mean energy contribution made by the various food groups pre-
and post-retirement, did not differ significantly. For the men, 
particularly blue collar men, slightly less energy was derived from 
sugar products after retirement and the contribution made by low fibre 
cereals tended to increase, especially amongst the white collar men. 
High fat meat products made a slightly lower energy contribution 
for the women after retirement. The white collar women derived 
significantly more energy from sugar, preserves and confectionery 
although the absolute intakes of sugar and energy remained constant. 
Blue/ 
Table 26 SOURCES OF DIETARY ENERGY 
Values are percentages of the total energy intake. Mean values are given, with standard deviations shown in parenthesis. 
Cereals a Animal Products a 
Highb Low Fruit andc Sugard 
Fibre Fibre Vegetables Low Fat High Fat Products Unaccounted 
MEN 
RETIREMENT SUBJECTS (n = 35) 
Survey 1 16 (7) 22 (9) 2 (1) 11 (5) 22 (8) 8 (6) 
Survey 2 15 (8) 24 (8) 2 (2) 11 (4) 20 (8) 7 (5) 
CONTROL SUBJECTS (n = 22) 
Survey 1 14 (7) 22 (9) 2 (2) 12 (7) 20 (6) 8 (7) 
Survey 2 15 (9) 20 (10) 2 (2) 13 (5) 21 (7) 8 (6) 
RETIREMENT v CONTROL # 
WOMEN 
RETIREMENT SUBJECTS (n = 33) 
Survey 1 13 (6) 24 (8) 5 (3) 13 (5) 22 (8) 5 (4) 
Survey 2 14 (7) 24 (10) 4 (3) 13 (7) 20 (8) 6 (4) 
CONTROL SUBJECTS (n = 24) 
Survey 1 14 (7) 23 (10) 4 (3) 15 (13) 21 (6) 7 (7) 
Survey 2 15 (8) 23 (9) 4 (2) 12 (5) 23 (8) 7 (7) 
RETIREMENT v CONTROL ## 
Significant differences between changes in the retirement and control groups are shown: # p<0.05 
a see Appendix IV for classification; b includes potatoes and pulses; 
c includes fruit juices; d sugar, preserves and confectionery. 
19 
21 
22 
21 
18 
19 
16 
16 
## p <0.01 
Mean 
Intake 
kcal/d 
2364 
2290 
2476 
2392 
1790 
1765 
1832 
1769 
<.0 
<.0 
Blue collar women derived less energy from fruit and vegetables after 
retirement (p < 0.05) . 
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The female control group showed an apparent shift from consumption 
of low fat to high fat products, which may reflect the significant 
changes observed for subjects who lived alone. A further change amongst 
the women living alone was the decreased contribution of sugar products 
to their total energy intake. 
In the male control group a slight decline in the energy 
contribution of low fibre cereals may be attributed to the significant 
decrease shown by the white collar subjects. 
A comparison of the changes shown by male retirement and control 
subjects (Appendix VI) shows a difference with respect to changes in 
the energy contribution of low fibre cereals and the female retirees 
differed significantly from their non-retiring controls with respect 
to changes in the contribution of sugar products. In each case, the 
changes shown by retirement and control groups were similar in 
magnitude but opposite in direction. 
5.2 SOURCES OF DIETARY PROTEIN 
The percentage contribution to protein intake made by different 
food groups is shown in Table 27. The unaccounted 20% includes the 
contribution made by vegetables, cereals and soups. 
Bread provided 11-13% of the dietary protein for both sexes and 
retirement was associated with an increase in the relative contribution 
made by bread (p<0.05 in the case of the men). Fourteen men were 
classified both as 'white collar' and as 'canteen user' and for each 
of these groups the increase was highly significant (p<O.Ol). 
The most remarkable change shown by the retiring women was the 
percentage increase in the amount of protein obtained from fish, egg 
and low fat dairy foods and the drop in the proportion derived from 
high fat meat and fish products. The fall was highly significant 
(p < 0.01) in the case of the blue collar subj ects and the canteen 
users. Eight of the fourteen canteen users were classified 'blue 
collar' and for one of these women (Subject 112) the reduction was 
from/ 
Table 27 SOURCES OF DIETARY PROTEIN 
Values are percentages of the total protein intake. Mean values are given, with standard deviations shown in parenthesis. 
Low Fat Products a High Fat Products a 
Potatoes Fish, Egg Egg and Meat and Unaccounted & Pulses Bread Meat and Dairy Dairy Fish 
MEN 
RETIREMENT SUBJECTS (n = 35) 
Survey 1 4 (2) 11 (6) 18 (10) 14 (7) 15 (7) 17 (7) 
Survey 2 4 (2) 13 (5) * 19 (9) 14 (6) 13 (6) 15 (7) 
CONTROL SUBJECTS (n = 22) 
Survey 1 4 (2) 11 (6) 23 (12) 13 (7) 16 (7) 15 (7) 
Survey 2 4 (3) 11 (6) 23 (9) 13 (6) 14 (7)* 15 (11) 
WOMEN 
RETIREMENT SUBJECTS (n = 33) 
Survey 1 3 (2) 12 (7) 19 (11) 14 (7) 16 (9) 14 (8) 
Survey 2 3 (2) 13 (7) 18 (11) 18 (8) * 15 (8) 12 (9) 
CONTROL SUBJECTS (n = 24) 
Survey 1 3 (3) 12 (6) 19 (12) 16 (9) 16 (9) 13 (6) 
Survey 2 3 (3) 11 (4) 20 (11) 14 (7)* 18 (11) 14 (7) 
RETIREMENT v CONTROL # 
Significant differences from Survey 1 are shown: * p<0.05 
Significant differences between changes in the retirement and control groups are shown: # p<0.05 
a see Appendix IV for classification 
21 
22 
18 
20 
22 
21 
21 
20 
Mean 
Intake 
g/day 
81 
79 
83 
82 
66 
65 
69 
63 
....... 
o 
....... 
from 34% to 6%. As a cook, a canteen meal had been her entitlement 
at work. 
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The shift in protein source, which has been described for female 
canteen users, was not apparent for the male canteen users but it was 
evident amongst the white collar subjects. Four out of seven subjects 
who showed more than a 10% decline in the contribution of high fat 
meat and fish products were, in fact, canteen users. 
Change was apparent also amongst the control subjects. The women, 
particularly those living alone, derived less protein from low fat fish, 
egg and dairy products, thus showing an opposite trend to that noted 
for the retiring women. The patterns of change between these two groups 
differed significantly (Appendix VI). 
The male control subjects, particularly the white collar subjects, 
showed a reduction in the protein contribution of high fat egg and 
dairy foods. 
5.3 SOURCES OF DIETARY FIBRE 
The main dietary fibre sources are shown in Table 28. Most of 
the fibre consumed was of cereal origin and on average only 18-31% 
came from fruit and vegetables. 
After retirement, relatively less fibre was obtained from fruit 
and vegetable sources and this was particularly the case for the blue 
collar women (p < 0.01) and for the white collar men (p < 0.05) and the 
male canteen users (p(0.05). There was a slight compensating 
increase in the fibre contribution of cereal groups in the case of both 
sexes and additionally in the contribution of potatoes and pulses in 
the case of the men. 
The only significant change in fibre sources shown by control 
subjects was the reduction in the percentage contribution of low fibre 
cereals, in the case of the white collar men. 
Comparison between the male retirement and control subjects 
(Appendix VI) showed a significant difference with respect to changes 
in the fibre contribution of fruit and vegetables which was mainly due 
to the significant reduction shown by the retirement group. 
5.4/ 
Table 28 SOURCES OF DIETARY FIBRE 
Values are percentages of the total fibre intake. Mean values are given, with standard deviations shown 
in parenthesis. 
MEN 
Potatoes 
& Pulses 
RETIREMENT SUBJECTS (n = 35) 
Survey 1 
Survey 2 
CONTROL SUBJECTS (n = 22) 
Survey 1 
Survey 2 
RETIREMENT v CONTROL 
WOMEN 
RETIREMENT SUBJECTS (n = 33) 
Survey 1 
Survey 2 
CONTROL SUBJECTS (n = 24) 
Survey 1 
Survey 2 
9 (7) 
10 (9) 
11 (7) 
11 (8) 
7 (6) 
7 (7) 
10 (8) 
9 (8) 
a Cereals 
High 
Fibre 
32 (20) 
32 (24) 
23 (14) 
22 (18) 
24 (16) 
31 (19) * 
27 (17) 
28 (21) 
Low 
Fibre 
23 (14) 
24 (15) 
29 (17) 
25 (17) 
22 (15) 
22 (14) 
21 (14) 
22 (15) 
Significant differences from Survey 1 are shown: * p< 0.05 
Fruit and 
Vegetables 
22 (12) 
18 (10)* 
23 (9) 
25 (10) 
# 
31 (12) 
27 (12)* 
30 (19) 
27 (13) 
Unaccounted 
14 
16 
14 
14 
16 
13 
12 
14 
Mean 
Intake 
g/day 
17 
17 
15 
15 
15 
15 
15 
14 
Significant differences between changes in the retirement and control groups are shown: # p< 0.05 
a see Appendix IV for classification 
f-' 
0 
w 
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5.4 DISCUSSION 
Information about the relative sources of dietary energy, protein 
and fibre provides a useful complement to nutrient intake data for the 
purposes of nutrition education. Physiological requirements are for 
nutrients but it is foods, not nutrients, that are consumed. Nutrition 
educators therefore aim to influence food choice. 
Assessment of the major sources of energy and protein provides a 
picture of the general dietary composition since all foods provide 
energy and in western cultures it is the protein dish which forms the 
most significant component of a meal. Fibre sources were also explored 
because of an interest in dietary fibre with respect to nutrition 
education: the health implications of fibre from different food 
sources are considered in Chapter 7. 
The greatest changes in dietary composition (Figure 12) did not 
necessarily occur in those sample groups which showed significant 
changes in nutrient intake. The blue collar men, for instance, 
apparently reduced their total food intake on retirement without any 
significant alteration in the relative nutritional contribution of 
different food groups. There was, however, a tendency for these 
subjects to decrease the proportion of their energy derived from sugar 
products, which is consistent with the observed reduction in sugar 
intake. Likewise, the female canteen users of the control group 
showed stability in the composition of their diets despite significant 
reductions in their intakes of some nutrients. Conversely, in the case 
of the white collar male retirees, the dietary protein contribution 
made by bread was significantly increased whereas their mean nutrient 
intakes remained stable. 
Thus, dietary intakes may change with respect to quantity, quality, 
or both of these. In some cases the qualitative dietary changes 
observed help to account for the nutritional changes noted in Chapter 4. 
For example, the decrease in the proportion of protein derived from egg 
and dairy sources by the male, non-retiring, white collar subjects 
suggests that a reduction in the consumption of these foods may partly 
explain the observed fall in their calcium intake. 
Bread/ 
MEN WOMEN 
Retirement Control Retirement 
ALL WC BC CU ALL WC BC CU ALL WC BC CU LA ALL WC 
% ENERGY FROM: 
CEREALS-HIGH FIBRE 
LOW FIBRE .1.. 
FRUIT and VEGETABLES •• 
ANIMAL PRODUCTS - LOW FAT 
HIGH FAT ••• 
SUGAR PRODUCTS i. 
% PROTEIN FROM: 
POTATOES and PULSES 
BREAD t. t .. t •• 
LOW FAT: MEAT 
FISH, EGG and DAI RY j. +. 
HIGH FAT: EGG and DAIRY •••• ..... .... . MEAT and FISH •• 
% FIBRE FROM: 
POT A TOES and PU LSES 
CEREALS-- HIGH FIBRE j. j. j. t. 
LOW FIBRE ~ 
FRUIT and VEGETABLES •. ~. ~ J,f .J?-
n 35 23 12 16 22 14 8 10 33 18 15 14 13 24 
ALL: all subjects; WC: white collar; BC: blue collar; CU: canteen user; LA: living alone. 
FIGURE 12 
SOURCES OF DIETARY ENERGY, PROTEIN AND FIBRE - STATISTICAL SUMMARY 
Significant differences between values for Survey 1 and Survey 2 are shown: - P < 0.05; •• P<0.01 (one-tailed test) 
t (.) denotes an increase (decrease) in the mean value 
12 
Control 
BC CU 
12 9 
LA 
~. 
t • 
.... 
",. 
9 
~ 
o 
(J1 
106 
Bread apparently assumed a greater nutritional significance both 
for the white collar men and for the male canteen users, on retirement. 
It was noted that male subjects obtained slightly more of their fibre 
from cereal sources after retirement and in the case of the canteen 
users, this increase was mainly in fibre from 'high fibre' sources. 
They may have replaced the habitual canteen meal with a meal 
incorporating a high fibre bread - such as wholemeal bread. Such a 
change might account for the increase in their mean fibre intakes from 
16 g to 18 g per day. In the case of the white collar men, the increased 
dietary contribution of bread may have been due to a greater consumption 
of white bread rather than high fibre breads on retirement and the 
slight increase in the proportion of energy derived from low fibre 
cereals on retirement, lends support to this possibility. 
In other reported studies on elderly subjects, bread has been 
found to be a more important protein source than our findings suggest. 
It provided 15% of the dietary protein for men and 12% for women in 
Glasgow (MacLeod et al, 1974a). We found no such sex difference. In 
the DHSS (1972) survey, bread, cakes and biscuits contributed more to 
the protein intake of the Scottish samples than was the case for other 
sUbjects. 
The tendency to substitute bread-based meals for the former 
canteen meal was not so marked amongst female retirees although a small 
increase in the protein contribution of bread was observed and the 
fibre contribution of high fibre cereals increased markedly, from 31% 
to 38% on average. This may reflect an increase in the consumption of 
high fibre crispbreads, oatcakes or other high fibre biscuits or 
breakfast cereals. The proportion of 'unaccounted' protein - which 
includes the contribution made by these foods - increased from 22% to 
25% on average. Alternatively, the relative increase in fibre 
obtained from high fibre cereal sources might actually represent a fall 
in the intake of other fibre-containing foods such as fruit and 
vegetables. 
The female canteen subjects probably ate less high fat meat and 
fish products and more low fat fish, egg and dairy foods after 
retirement, but such a change was less obvious for the male canteen 
users./ 
users. There are several possible explanations for this interesting 
difference between the sexes. The first concerns the type of food 
eaten. High fat foods such as meat pies and sausages may have been 
more popular amongst the women, the men preferring, perhaps, a 
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lighter lunch of fish or salad. Such choice differences might reflect 
the social class difference: female canteen users were mostly blue 
collar whereas the men were mostly white collar. They may, 
alternatively, reflect differences in household composition. Almost 
half of the women lived alone and were thus more likely to regard the 
canteen meal as the main meal of the day. None of the men lived 
alone; most of them had an evening meal at night with their wives or 
families and so the canteen meal was likely to be regarded as one of 
secondary importance in many cases. Moreover, the food choices of 
male and female canteen users may reflect the nature of the respective 
canteens at which they ate. More women than men ate at a school 
canteen or an Old People's Home (35% compared to 25%). Other subjects 
ate at industrial or government canteens where a wide menu choice was 
usually offered, often including a salad choice from a cold buffet 
table. 
A further explanation for the difference noted between the male 
and female canteen users might be that the men maintained their intake 
of high fat foods on retirement by substituting the high fat meat and 
, 
fish foods eaten at a canteen lunch by foods such as pate, bacon or 
meat pies, which are also high in fat. The changes observed amongst 
the canteen users on retirement highlight the nutritional importance 
of canteen meals and, hence, of menu-planning. 
All of the female groups obtained more protein from low fat fish egg, 
and dairy products on retirement (which includes practically all types 
of fish, and eggs cooked in any way) and the protein contribution of 
high fat meat and fish tended to decrease. These changes may be 
associated with the rise in lactose intakes and the fall in zinc 
intakes noted in Chapter 4, since milk is the principal source of 
lactose and meat is a major source of zinc. They may have been 
prompted by such factors as convenience, relative cost, ease of 
preparation or simply personal preference. 
Fruit/ 
Fruit and vegetables contributed relatively less fibre than was 
reported for subjects in Cambridgeshire. According to Bingham and 
colleagues (1979), 41% of the dietary fibre came from vegetables, 
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31% from cereals and 28% from fruit and mixed sources but our subjects 
obtained only 18-31% of their fibre from fruit or vegetable sources, 
on average. Fruit and vegetable consumption in Scotland is about 93% 
of the UK average (MAFF, 1983). Since the mean total fibre intakes 
by our subjects were lower than the values reported by Bingham and 
colleagues, a relatively low fruit and vegetable intake by our sample, 
rather than a high cereal intake, probably explains the discrepancy. 
A decline in the proportion of fibre derived from fruit and 
vegetables has been noted both for male and female retirees and this 
may simply reflect an increase in the consumption of cereal fibre 
rather than an actual decrease in fruit and vegetable intake since the 
mean fibre intakes increased slightly. The energy contribution of 
fruit and vegetables altered by no more than 1% for any of the 
retirement sub groups studied but even this small reduction proved to 
be statistically significant in the case of the blue collar women. 
Fruit and vegetables are of low energy density and a change in 
consumption pattern might be expected to affect vitamin intakes -
particularly that of vitamin C - more significantly than it would 
affect the energy intake. However, the apparent decline in fruit and 
vegetable consumption by the blue collar women was not associated with 
a fall in vitamin C intakes. MacLeod and colleagues (1974b) identified 
potatoes as a principal source of vitamin C in elderly subjects but in 
our case no compensating increase in potato consumption was apparent. 
The white collar women may have increased their intakes of 
preserves or confectionery on retirement since relatively more energy 
was obtained from these sources. Their total sugar intake, however, 
which includes sugar from cakes, desserts and sweet drinks as well as 
from foods categorised as 'sugar products', did not alter. 
A reduced intake of sugar products and of low fat fish, egg and 
dairy foods may partly account for the small decline in the mean 
energy intake of the female control subjects who lived alone. Two of 
these subjects were weight reducers and one of them (Subject 305) 
showed/ 
showed the greatest individual reduction in the relative protein 
contribution from low fat fish, egg and dairy foods - from 23% down 
to 9% - and her total protein intake also fell, by 20 g per day on 
average. 
Seven days may be too short a period to assess the contribution 
of different protein sources, for small groups of subjects who live 
alone. It was observed that our subjects who lived alone often 
repeated a menu on several days, to avoid catering in single portions 
and a short term assessment may, therefore, be unrepresentative of 
dietary composition in the longer term. 
5.5 SUMMARY 
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Bread assumed a greater nutritional significance after retirement, 
contributing relatively more to the total protein intake of the men, 
in particular. There was a shift in favour of cereal sources of fibre 
(rather than fruit and vegetable sources) in the case of both men and 
women on retirement and an increase in bread consumption may partly 
account for this. 
The consumption of high fat meat and fish products apparently 
declined on retirement, particularly in the case of the blue collar 
women and this may be associated with the fall in canteen use. All of 
the female groups obtained relatively more protein from fish, eggs or 
low fat dairy foods on retirement. 
Changes in the dietary source of energy, protein and fibre were 
observed to a lesser extent in the control groups than in the 
retirement groups. 
In some cases, more than seven days may be desirable for the 
purpose of assessing the dietary contribution of different food groups. 
The need to examine individual as well as group trends is emphasised, 
particularly when the sample size is small. 
CHAPTER 6 
MEAL PATTERNS, PRE- AND POST-RETIREMENT 
6.1 DAILY PATTERN OF FOOD INTAKE 
The mean distribution of protein intake, energy intake and 
recorded meal-time through the day is shown in Table 29. 
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Three peak meal-times were identifiable, which roughly correspond 
to breakfast (0700-0930 hours), lunch (1145-1400 hours) and evening 
meal (1700-1900 hours). The maximum intake occurred between 1700 and 
1900 hours, for all groups. 
Although daily totals were similar pre- and post-retirement, a 
change in the mean distribution of food intake and meal-time was 
evident. Both men and women tended to reduce their lunch-time 
consumption. For the women, a compensating increase in consumption 
was seen at breakfast-time and during the afternoon. Relatively more 
protein (but not energy) was taken during the evening by women on 
retirement. Unlike the women, the retired men did not consume more 
at breakfast-time. Rather a mid-morning increase was shown. Mid-
afternoon intake (particularly of energy) also increased, as did the 
evening intake (particularly of protein). Food consumption before 
0700 hours was uncommon for either sex after retirement. 
Meal patterns were stable for the male control subjects. Notably, 
the distribution of meal-times remained constant. Amongst the female 
control subjects, the reduction in the mean energy and protein intakes 
was apparently due to a reduction in consumption between 0700 and 1700 
hours; evening consumption was not reduced. 
In Figure 13, the daily distribution of meal pattern parameters 
is illustrated for the female canteen users, pre- and post-retirement. 
This sub group showed most clearly the tendency which was observed for 
both of the main retirement groups, toward more evenly distributed 
intakes through the day. The pattern was also clearly shown by the 
female retirees who lived alone. 
Mean results often obscure individual trends. Therefore, four 
examples/ 
Table 29 DAILY DISTRIBUTIONS OF ENERGY INTAKE, PROTEIN INTAKE AND MEAL -TIMES 
Values are means for each time interval; the percentage of the daily total is shown in parenthesis. 
I MEN 
MORNING Time 
Interval 
Limits (h) 0000 0700 0930 
RETIREMENT SUBJECTS (n = 36) 
Survey 1 
Energy 
Protein 
Time 
Survey 2 
kcal 
g 
min 
Energy kcal 
Protein g 
Time min 
42 (2) 
1 (0) 
3 (2) 
367 (16) 
11 (14) 
17 (13) 
7 (0) 347 (15 ) 
o (0) 10 (12) 
1 (0) 19 (14) 
CONTROL SUBJECTS (n = 22) 
Survey 1 
Energy 
Protein 
Time 
Survey 2 
Energy 
Protein 
Time 
kcal 
g 
min 
kcal 
g 
min 
60 (2) 
2 (2) 
7 (5) 
75 (3) 
2 (2) 
5 (3) 
286 (12) 
8 (10) 
16 (11) 
252 (11) 
7 (9) 
14 (10) 
121 (5) 
3 (4) 
11 (9) 
180 (8) 
5 (6) 
12 (9) 
207 (8) 
6 (7) 
13 (9) 
211 (9) 
6 (7) 
13 (9) 
AFTERNOON 
1145 1400 1700 
608 (26) 
24 (30) 
29 (22) 
541 (23) 
22 (27) 
27 (20) 
602 (24) 
22 (27) 
28 (19) 
562 (23) 
21 (26) 
28 (19) 
151 (6) 
5 (6) 
13 (10) 
183 (8) 
6 (7) 
12 (9) 
182 (7) 
5 (6) 
13 (9) 
172 (7) 
4 (5) 
13 (9) 
EVENING 
1900 2100 2300 2400 
671 (29) 
27 (34) 
28 (22) 
677 (29) 
29 (36) 
30 (23) 
676 (27) 
26 (31) 
28 (19) 
681 (28) 
29 (35) 
29 (20) 
139 (6) 
4 (5) 
9 (7) 
134 (6) 
4 (5) 
12 (9) 
190 (8) 
6 (7) 
21 (14) 
204 (9) 
6 (7) 
20 (14) 
189 (8) 
4 (5) 
16 (12) 
35 (2) 
1 (0) 
3 (2) 
210 (9) 32 (1) 
5 (6) 1 (1) 
15 (11) 4 (3) 
220 (9) 
6 (7) 
20 (13) 
195 (8) 
5 (6) 
19 (13) 
47 (2) 
1 (1) 
3 (2) 
39 (2) 
1 (1) 
3 (2) 
TOTAL 
2325 
80 
129 
2311 
81 
132 
2469 
83 
149 
2392 
82 
144 
I-' 
f-' 
I-' 
Table 29 continued 
DAILY DISTRIBUTIONS OF ENERGY INTAKE, PROTEIN INTAKE AND MEAL -TIMES 
II WOMEN 
Time MORNING AFTERNOON EVENING TOTAL 
Interval 
Limits (h) 0000 0700 0930 1145 1400 1700 1900 2100 2300 2400 
RETIREMENT SUBJECTS (n = 33) 
Survey 1 
Energy kcal 37 (2) 235 (13) 120 (7) 472 (26) 144 (8) 488 (27) 141 (8) 126 (7) 28 (2) 1790 
Protein g 1 (2) 7 (11) 4 (6) 20 (30) 5 (8) 21 (32) 4 (6) 3 (5) 1 (2) 66 
Time min 3 (2) 18 (14) 14 (11) 27 (21) 14 (11) 26 (20) 12 (9) 12 (9) 2 (2) 128 
Survey 2 
Energy kcal 5 (0) 283 (16) 110 (6) 378 (21) 209 (12) 470 (27) 128 (7) 139 (8) 43 (2) 1765 
Protein g o (0) 8 (12) 3 (5) 14 (22) 7 (11) 22 (34) 5 (8) 4 (6) 1 (2) 65 
Time min 1 (0) 22 (17) 10 (8) 25 (20) 16 (13) 28 (22) 11 (9) 12 (9) 3 (2) 128 
CONTROL SUBJECTS (n = 24) 
Survey 1 
Energy kcal 34 (2) 258 (14) 139 (8) 441 (24) 154 (9) 484 (27) 125 (7) 141 (8) 29 (2) 1804 
Protein g 1 (1) 8 (12) 4 (6) 19 (28) 5 (7) 22 (33) 4 (6) 4 (6) 1 (1) 67 
Time min 2 (2) 15 (13) 13 (11) 24 (21) 11 (10) 25 (22) 8 (7) 14 (12) 2 (2) 114 
Survey 2 
Energy kcal 32 (2) 208 (12) 129 (7) 409 (23) 143 (8) 501 (28) 172 (10) 149 (8) 26 (1) 1769 
Protein g 1 (2) 6 (10) 4 (6) 16 (26) 5 (8) 20 (32) 6 (10) 4 (6) 1 (2) 62 
Time min 3 (3) 12 (11) 11 (10) 22 (20) 10 (9) 24 (22) 13 (12) 12 (11) 2 (2) 109 
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FIGURE 13 
THE DAILY DISTRIBUTION OF ENERGY INTAKE, PROTEIN INTAKE 
AN D MEAL TI M ES - for female retirement subjects who usually had canteen 
lunches prior to retirement. (n=14) 
Mean values are plotted at the mid-point of each time interval 
Open symbols represent pre-retirement; 
Blocked symbols represent post-retirement. 
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examples have been selected to illustrate some of the ways in which 
meal patterns may alter on retirement. The individual protein 
distributions are shown in Figure 14. Protein distribution was chosen 
in preference to that of energy, as being more representative of main 
meals and less affected by snacks of low nutrient density. The 
distributions are based on weekdays only. Thus any changes in meal 
pattern resulting from the altered weekday routine after retirement, 
are emphasised. 
Subject 118 was a clear 'three-meals-a-day' woman, pre-retirement. 
Subsequently the regularity of meals was lost, except for breakfast, 
and a more even protein distribution resulted. In contrast, Subject 
214 maintained regular meal-times for lunch, evening meal and supper, 
but, whereas lunch had been the main meal of the day pre-retirement, 
the evening meal became the main one post-retirement. The pattern of 
an early breakfast and then a mid-morning snack at work was replaced 
by that of a larger breakfast, taken between 0700 and 0930 hours. 
For Subject 235, a shift in the protein distribution suggests 
that meals were concentrated toward the middle period of the day after 
retirement. In the case of Subject 234, the mean protein intake at 
lunch-time and early evening remained unaltered. The distribution 
suggests that additional meals or snacks were taken mid-afternoon and 
late evening. Instead of a mid-morning snack, a substantial breakfast 
became habitual on retirement. 
6.2 MEAL FREQUENCY 
Meal frequency declined significantly on retirement (Table 30). 
The decline was highly significant (p<O.OOl) in the case of blue 
collar female retirees. Only white collar women maintained a constant 
meal frequency on retirement, although for blue collar men, the 
observed decline did not reach a significant level. 
6.3 WEEKLY PATTERNS OF FOOD INTAKE 
Weekend intakes of energy and protein generally exceeded the 
weekday/ 
TIME 0000 0700 0900 1100 1 300 1500 1 700 1900 2100 2300 I I I I I I , 
Subject 118 40 
OJ 
Z 
UJ 
f-
a 
a:: 
~ 
o 
Subject 214 50 
OJ 
Z 
UJ 
f-
a 
a:: 
~ 
o 
Su bject 235 35 
OJ 
Z 
UJ 
f-
a 
a:: 
~ 
o 
Subject 234 40 
OJ 
Z 
UJ 
f-
a 
a:: 
~ 
o 
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FIGURE 14 
DAILY MEAL PATTERN FOR SELECTED SUBJECTS, PRE- AND POST- RETIREMENT 
Values represent the mean protein intake at each time interval, based on 5 weekdays-
The midpoint of each time interval is plotted_ 
Open symbols represent pre-retirement; 
Blocked symbols represent post-retirement. 
Table 30 
DAILY MEAL FREQUENCY 
Values represent the mean number of occasions when food or drink was taken, 
with standard deviations shown in parenthesis. 
All White Blue Canteen Living 
Subjects Collar Collar User Alone 
MEN 
RETIREMENT SUBJECTS 
Survey 1 6.1 (1.0) 6.3 (1.1) 6.1 (1.0) 6.2 (1.0) 
Survey 2 5.4 (1.1)*** 5.9 (1.1)* 5.5 (0.9) 5.5 (1.1)** 
n 36 23 13 17 
CONTROL SUBJECTS 
Survey 1 6.2 (1.3) 6.1 (1.0) 6.7 (l.8) 6.3 (1.2) 
Survey 2 5.8 (1.1)* 5.9 (0.9) 5.7 (1.4)* 6.3 (1.2) 
n 22 14 8 10 
WOMEN 
RETIREMENT SUBJECTS 
Survey 1 6.0 (0.9) 6.0 (0.8) 5.9 (0.9) 5.9 (0.8) 6.2 (0.7) 
Survey 2 5.6 (1. 0 ) *** 5.9 (0.9) 5.3 (1.1)*** 5.3 (0.8)** 5.6 (0.9) ** 
n 33 18 15 14 13 
CONTROL SUBJECTS 
Survey 1 5.6 (1.1 5.7 (1.1) 5.5 (1.1) 5.4 (0.7) 5.3 (1.1) 
Survey 2 5.4 (1.2) 5.6 (1.2) 5.3 (1.3) 4.9 (0.8)* 5.2 (1.3) 
n 24 12 12 9 9 
Significant differences from Survey 1 are shown: * p < 0.05; ** p<O.Ol; *** p<O.OOl 
I-' 
f-' 
(J) 
weekday intakes for the women but not the men. No retirement trend 
was apparent from the group mean values. 
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Individual daily protein distributions were inspected to discover 
meal pattern differences between weekend and weekdays. Different 
patterns were distinguishable in the case of seventeen men (47%) and 
thirteen women (39%) before retirement. After retirement the distinction 
was no longer apparent in the case of eleven of the men and seven of 
the women. 
The coefficient of variation indicates day-to-day variation in 
individual intakes during the seven-day survey period. Such variation 
in energy and protein intakes increased on retirement for both sexes 
but the F ratio of the variances obtained during Survey 1 and Survey 2 
did not indicate any statistical differences. Variation amongst the 
control subjects was remarkably constant (Table 31). 
6.4 FOOD VARIETY SCORE 
The number of food codes used in the analysis of a seven-day 
recorded intake was totalled and in the manner of Davidson and co-
workers (1962), the score was used to indicate the variety of foods 
eaten. The mean score for white collar subjects was higher than for 
the blue collar subjects (Table 32). Either they ate a greater variety 
of foods or the recipes which they used for composite dishes less 
closely resembled the standard recipes used in the food tables and so 
required more complex coding. 
The Food Variety Score for blue collar men tended to decline on 
retirement. It fell significantly for male, but not for female canteen 
users. 
Women who lived alone had a lower Food Variety Score on retirement. 
For those who lived alone and had also been canteen users pre-retirement, 
the fall was significant (p<O.05). There was no significant score 
change amongst the control groups. 
6.5 MEAL-TIME BEHAVIOUR 
Behavioural/ 
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Table 31 
COEFFICIENTS OF VARIATION FOR 
INDIVIDUAL ENERGY AND PROTEIN INTAKES 
Values are the means of individual coefficients based on seven 
days' recorded intake. The range is given in parenthesis. 
MEN 
RETIREMENT SUBJECTS (n = 36) 
Survey 1 
Survey 2 
CONTROL SUBJECTS (n = 22) 
Survey 1 
Survey 2 
WOMEN 
RETIREMENT SUBJECTS 
Survey 1 
Survey 2 
CONTROL SUBJECTS (n 
Survey 1 
Survey 2 
(n 
= 
a 
standard deviation 
mean 
= 33) 
24) 
x 100 
Coefficient of Variationa 
Energy 
17.2 (4.9-40.7) 
20.4 (6.9-48.2) 
20. 5 (7. 9-61. 8 ) 
20.7 (9.6-42.9) 
20.5 (7.9-36.4) 
21.6 (5.7-48.7) 
23.7 (8.8-34.7) 
23.4 (7.1-54.8) 
Protein 
21.9 (8.6-45.2) 
22.8 (5.9-69.5) 
24.0 (11.8-41.8) 
24.0 (8.9-47.2) 
21.4 (10.5-38.3) 
27.1 (7.9-45.3) 
25.0 (11. 7-43.9) 
25.9 (9.1-58.1) 
Table 32 
FOOD VARIETY SCORES 
See text for definition. Values are means, with standard deviations given in parenthesis. 
All White Blue Canteen Living Living Alone + 
Subjects Collar Collar User Alone Canteen User 
MEN 
RETIREMENT SUBJECTS 
Survey 1 55 (16) 62 (14) 41 (11) 59 (19) 
Survey 2 53 (18) 62 (15) 38 (13) 54 (19) * 
n 36 23 13 17 
CONTROL SUBJECTS 
Survey 1 63 (18) 70 (14) 50 (18) 67 (12) 
Survey 2 61 (19) 68 (17) 49 (16) 66 (13) 
n 22 14 8 10 
WOMEN 
RETIREMENT SUBJECTS 
Survey 1 57 (16) 60 (14) 54 (14) 62 (18) 61 (18) 69 (8) 
Survey 2 58 (12) 61 (12) 54 (11) 59 (8) 57 (12) 62 (8) * 
n 33 18 15 14 13 6 
CONTROL SUBJECTS 
Survey 1 55 (11) 58 (12) 51 (9) 56 (13) 58 (11) 
Survey 2 53 (12) 59 (12) 47 (9) 52 (14) 58 (14) 
n 24 12 12 9 9 
f-' 
..... 
<.0 
Significant differences from Survey 1 are shown: * p <0.05 
Behavioural characteristics of an average daily meal pattern are 
indicated in Table 33. Typically, subjects were seated at table with 
companions, talking, watching television or listening to a radio. 
The mean results indicate a loss of meal-time companionship for 
women and increased informality of posture for men on retirement. 
Subjects of either sex spent more of their meal-time watching 
television or listening to the radio on retirement. Retired blue 
collar women spent more than 61% of their meal-time in this manner. 
An increase was also observed amongst the control groups, however. 
Meal-time posture was more often coded 'other' by women than by 
men. If this represented a standing posture, then blue collar women 
stood at meal-times more often pre-retirement than post-retirement 
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(8% compared to 5%) but white collar women showed the opposite tendency 
(6% pre-retirement and 9% post-retirement). 
The modal pattern of responses for canteen users and non-canteen 
users was compared, considering only the lunch-time period (1145 -
1400 hours) on five working days. Canteen users were most often 
seated at table with colleagues, pre-retirement. On retirement, the 
women mostly ate meals alone; the men mostly ate in their wives' 
company, while listening to the radio. Amongst the non-canteen users, 
women most often lunched alone and seated at table, engaged in no 
activity besides eating or drinking and this was the pattern both pre-
and post-retirement. Men, however, mostly ate in the presence of 
colleagues pre-retirement, while sitting at a table (or desk) and 
reading. After retirement the majority had their wives' company and 
talked or watched television rather than read. 
A wide range of individual patterns is evident from Table 33. 
Description of some extreme cases will exemplify the changing 
influences on meal time behaviour observed for this sample. 
Subject 314 was alone for all recorded meals after retirement, 
compared to 52% pre-retirement. Her circumstances were extraordinary: 
she was inhabiting a staff flat within an Old People's Home, but 
preparing to move to a newly purchased home in England. Most of her 
furniture had been moved already, which is why she was seated at table 
for only 6% of the total meal-time. 
Subject/ 
Table 33 
MEAL - TIME BEHAVIOUR 
Percentage of the total meal time spent in various behavioural modes. 
Values are means, the range is given in parenthesis. 
MEN WOMEN 
Retirement Control Retirement Control 
Survey No. 1 2 
POSTURE 
Sitting at table 
Sitting - not at 
table 
Other 
COMPANY 
Alone 
With others 
ACTIVITY 
70 
(22-100) 
26 
(0-77) 
4 
(0-35) 
21 
(0-100) 
79 
(0-100) 
None/Talking 40 
(0-71) 
Watching television/ 40 
Listening to radio (13-86) 
Other 19 
(0-61) 
TOTAL MEAL-TIME mins/d 129 
(62-249) 
n 36 
66 
(28-100) 
29 
(0-69) 
5 
(0-42) 
19 
(0-100) 
81 
(0-100) 
35 
(0-85) 
48 
(4-100) 
17 
(0-46) 
132 
(71-276) 
1 2 1 2 1 2 
60 
(27-84) 
35 
(13-73) 
5 
(0-17) 
22 
(0-46) 
78 
(54-100) 
33 
(5-59) 
41 
(13-75) 
27 
(0-50) 
58 
(24-95) 
36 
(3-76) 
6 
(0-46) 
24 
(0-53) 
76 
(47-100) 
28 
(0-78) 
48 
(16-83) 
24 
(6-61) 
61 
(24-98) 
32 
(0-69) 
7 
(0-40) 
34 
(2-83) 
66 
(17-98) 
46 
(6-98) 
36 
(1-81) 
19 
(0-50) 
62 
(6-100) 
31 
(0-91) 
7 
(0-34) 
46 
(0-100) 
54 
(0-100) 
37 
(5-84) 
50 
(16-89 ) 
13 
(0-37) 
62 
(23-100) 
30 
(0-62) 
8 
(0-27) 
30 
(3-72) 
70 
(28-97) 
42 
(0-90) 
37 
(6-88) 
20 
(0-53) 
149 144 128 128 114 
(92-235) (84-252) (90-182) (84-176) (64-203) 
22 33 24 
65 
(7-98) 
28 
(0-76) 
7 
(0-24) 
33 
(2-88) 
67 
(12-98) 
40 
(0-73) 
42 
(13-88 ) 
18 
(0-52) 
109 
(48-200) 
f-' 
f\) 
f-' 
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Subject 108 spent 27% of her meal-time alone, pre-retirement. 
This value increased to 90% post-retirement. During one year she 
retired from her part-time job, moved to a town thirty miles away and 
was bereaved soon afterward. Pre-retirement, her meals were customarily 
eaten with her husband, while reading; after retirement she ate mostly 
alone, with the television or radio switched on. 
These two female subjects lived alone. There were two men who 
recorded spending all meal-times alone, neither of whom lived alone. 
Subject 214 ate alone pre-retirement, but only 30% of the time post-
retirement. He was a paper-keeper in the Scottish Office and took a 
packed lunch daily. The measurement procedure, however, affected his 
customary eating pattern; he generally ate meals at home with a female 
cousin who was unwilling to be involved with the Survey, so for the 
week of dietary recording he ate alone. After retirement he sometimes 
met former workmates for a drink and often had meals with his former 
wife and his cousin. 
For Subject 216, the trend was the reverse; meals were eaten 
alone only 24% of the time pre-retirement but all of the time post-
retirement. He took on a job as nightwatchman after retirement and his 
wife was visiting relatives in Germany at the time of the Survey. 
Subject 300 was a female control subject who spent only 7% of her 
meal time seated at table during Survey 2. She lived alone and ate in 
company only 12% of the time. Breakfast was generally eaten while 
walking about the house. For other meals she was usually seated, but 
not at table. Her behaviour was similar at Survey 1 but she ate with 
friends or relatives on several occasions. Hence she ate in company 
43% of the time and was seated at table for 30% of the total meal-time. 
Subject 218 spent 61% of his pre-retirement meal time engaged in 
some activity besides eating, (classified 'other' in Table 3~ compared 
with 28% post-retirement. He was a high-grade civil servant who 
enjoyed an evening meal with his wife. He generally read at breakfast 
time and again while eating lunch at his desk. He drank numerous mugs 
of tea and coffee while he worked through the day and drank lager 
while he worked at home in the evenings. After retirement the pattern 
of reading at lunch-time was stopped. He read at breakfast-time only 
on/ 
on four occasions in the week. His recorded daily meal-time was the 
longest for the whole sample (more than 4.5 hours at Survey 2 and 
more than four hours at Survey 1). His drinking pattern is reflected 
in a high meal frequency score of 8.5 meals per day pre-retirement 
and 6.7 meals per day post-retirement. 
A control subject (Subject 435) similarly recorded some activity 
for 61% of his meal-time at Survey 2 (47% at Survey 1). He spent 
frequent tea-breaks smoking and doing a crossword. 
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Subject 305 had the lowest recorded meal-time (48 minutes per 
day at Survey 2). She was one of five female subjects whose intake 
was restricted at Survey 2, compared to Survey 1. The longest meal-
time amongst male control subjects was recorded by Subject 434. He 
had the highest alcohol intake (144 g per day at Survey 2 and 140 g 
per day at Survey 1). He usually drank at a public house, on his own, 
both at lunch-time and early evening. 
6.6 MEALS EATEN OUTSIDE THE HOME 
The questionnaire response concerning the frequency of main meals 
consumed outside the home is shown in Figure 15. Fewer meals were 
'eaten out' after retirement. Almost half of the retired women ate 
out more than once a week. One did so six or more times a week. Most 
retired men ate out less than once a week. 
6.7 DISCUSSION 
Investigation of meal patterns pre- and post-retirement has high-
lighted two social determinants of dietary behaviour: domestic 
circumstances and daily lifestyle. 
Domestic influences on meal pattern were exemplified by Subject 
319. The timing of her main meal after retirement was dependent on 
her daughter's nursing shift rota whereas before retirement her own 
routine was not sufficiently flexible to accommodate to her daughter's 
timetable. 
Twelve out of twenty-seven married men who retired, had a wife 
in/ 
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FIGURE 15 
PERCENTAGE FREQUENCY RESPONSE TO THE QUESTION: 
'HOW OFTEN DO YOU EAT OUT, INCLUDING MAIN MEALS AT WORK?' 
Open symbols represent survey1; 
Blocked symbols represent survey2 
in full-time or part-time employment. In many cases, meals were 
planned to suit their wives' working routine. 
One such man (Subject 212) had breakfast generally before 0800 
hours. When his wife was at work he made himself a bowl of porridge 
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or cereal and toast at about 1000 hours, a sandwich at about 1300 hours 
and had a cooked meal with his wife on her return at 1700 hours. 
Subject 416 similarly had a main meal with his wife when she 
returned from work. He ate breakfast with her also. Friends often 
came for lunch which was, for example, a boil-in-the-bag meal or a 
tinned meat dish followed by an instant dessert such as Angel Delight. 
Prior to retirement lunch was usually a substantial meal served 
formally at a management dining restaurant. 
A further seven men had wives who retired from work within six 
months of their own retirement. These subjects may have been at 
greater liberty to adopt a meal pattern appropriate to the day's 
activities. 
About half of the married women (six out of thirteen) had a 
husband who continued at work after their own retirement. A further 
four had a husband who retired at a similar time. Thirteen women 
lived alone. 
Domestic circumstances outwith the household also influenced the 
retirement meal pattern in some cases. Two women, for example, who 
lived alone, each had an elderly neighbour in poor health. They each 
prepared food for their neighbour. According to her questionnaire 
response, one of these women (Subject 109), ate out six or more times 
per week. For most of these occasions she would have been at her 
neighbour's house. As a further example, a male widower often minded 
his pre-school grandson during the day and gave him lunch. 
Overall, the men spent about one-fifth of their meal~time alone 
(approximately 25 minutes) both pre- and post-retirement. Even though 
only one male retiree lived alone, many spent the daytime on their own. 
In contrast, the women spent almost half their total meal-time alone 
post-retirement compared to one-third pre-retirement. 
Daily lifestyle, pre- and post-retirement influenced subjects' 
meal patterns. In a working day meal-times were mostly determined by 
a/ 
a set routine. In some cases breakfast was taken before 0700 hours 
(it was rarely so early for retired subjects!). Some jobs allowed 
clearly defined meal breaks; in other cases meals were consumed 'on 
the job'. Some teachers and civil service executives, for example, 
frequently drank tea or coffee, or ate lunch at their desk while 
they were reading or writing. School janitors were often on duty 
through meal-times, which were not always uninterrupted. In some 
cases working and eating were more formally associated, for instance 
in the supervision of children's meals or at a 'business lunch'. 
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The nutritional significance of a change in the availability of 
canteen meals on retirement was discussed in Chapter 5. The 
contribution of such meals in promoting dietary variety is suggested 
by the fall in Food Variety Score amongst canteen users on retirement, 
particularly amongst the women who lived alone. For many subjects, 
companionship and regularity were also associated with meals at work 
and it was the female canteen users who showed the greatest deviation 
from the pre-retirement meal distribution, after retirement (Figure 
13). Alternatively it may be argued that the work routine was a 
major regulating influence on the meal pattern of these subjects 
before retirement. 
Retirement lifestyle influenced the meal pattern in various ways. 
Meal-times were sometimes arranged to suit the progress of active 
pursuits in the home or garden, or a shopping expedition. Subject 
200,for example, spent his days constructing shelves and fitments in 
his son's flat nearby. The increase in afternoon consumption 
observed for retirement groups reflects the postponement of lunch in 
some cases and an earlier evening meal in others. 
Social activities affected both the nature and timing of meals. 
Subject 107, for instance, lived about fifteen miles from Edinburgh 
with her sister's family. She kept in contact with former workmates 
by meeting them regularly in town for lunch or afternoon tea. 
In each of the four examples represented in Figure 14, changes 
in meal pattern accompanied changes in the daily routine. 
For Subject 118, lunch-time varied between 1200 and 1500 hours 
due to her part-time job in retirement. The evening meal-time also 
varied,/ 
varied, between 1800 and 2000 hours. Her new routine more often 
allowed time for a coffee break. Consequently, her meal frequency 
increased from 5.8 to 6.1 meals per day. Her daily energy intake 
increased by 400 kcal and water intake increased by almost 200 g. 
Her body weight increased by 7.0 kg. 
Subject 214 habitually went out walking during the day. Lunch 
was either some buttered fruit loaf or a sandwich. On one day it 
was omitted and instead he had a cake mid-afternoon. The pre-
retirement pattern had been an early breakfast, mid-morning roll 
and a sandwich lunch. This gave way to a later breakfast and much 
lighter lunch. The time of the evening meal and supper remained the 
same. Whereas he drank whisky at home each evening, pre-retirement, 
after retirement he only drank on two evenings, at a public house. 
His alcohol intake did not increase. His total meal-time during 
Survey 2 included seven hours spent at a public house and this partly 
accounts for the increase in the proportion of meal-times spent in 
company. Meal frequency fell from 5.8 to 3.4 meals per day due to 
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the habitual omission of two cups of coffee and one cup of tea per day. 
Drinks were taken with milk and sugar. His daily lactose intake fell 
by more than 50%; sugar intake fell by almost 50%. Water intake fell 
by 740 g, energy by almost 1400 kcal and protein by 29 g per day. 
Subject 235 was a school janitor whose work involved early 
morning and late evening duties. Main meals comprised a fried break-
fast or porridge (0700 hours), a school dinner (1200 hours) and a 
cooked meal (1800 hours). In between, bread and jam were taken (at 
approximately 0515 hours, 0930 hours, 1350 hours and 2000 hours) with 
sweetened tea and milk. Lunch and snacks (except the evening snack) 
were eaten alone. After retirement, indoor bowling and dominoes at 
the community hall occupied most afternoons. Breakfast was eaten 
later (0930 hours) and the evening meal eaten earlier (around 1600 
hours). Instead of a school dinner, lunch was simply a meat pie. 
Only two bread-and-jam snacks were usually taken (at 0815 hours and 
between 1900 and 2000 hours). 
The patterns for the two blue collar subjects described above 
raise speculation as to how far boredom at work influenced the meal 
frequency/ 
frequency. Both men took up a regular, active pursuit on retirement; 
both increased the proportion of their meal-time spent in company and 
both consumed fewer cups of sweetened tea and between-meal snacks. 
The change in their drinking behaviour is consistent with the 
reduction in lactose, sugar and water intake observed for blue collar 
men on retirement. 
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The fourth example concerns Subject 234, a white collar office 
worker. His working day was characteristically punctuated with morning 
and afternoon breaks - for coffee with milk and sugar, and biscuits. 
A two-course canteen lunch and two-course evening meal were usual; 
breakfast was no more than a cup of tea. The increase in morning and 
evening protein consumption shown in Figure 14 reflects his consumption 
of breakfast and supper post-retirement but not pre-retirement. No 
afternoon snack was taken but the evening meal was taken before 1700 
hours on two occasions, perhaps to accommodate to his home-decorating 
activities. His meal frequency increased from 5.8 to 6.1 meals per 
day. His daily energy intake increased by almost 900 kcal and his 
water intake by 300 g. 
Retirement appeared to be associated with increased variation in 
meal pattern, with respect to both the timing and the quantity of food 
intake. Individual examples of variation in meal-time on retirement 
have been given above. Such variation is reflected in the tendency 
toward more even distributions of energy intake, protein intake and 
meal-times shown by retirement groups. 
Greater variation in day-to-day intake is inferred from the 
increases in average coefficient of variation for individual energy and 
protein intakes. Moreover, the range of individual coefficients is 
greater after retirement than before. Some individuals presumably 
adopt a more stable pattern of day-to-day food intake whereas for 
others the day-to-day fluctuation increases. Interestingly, the 
increase in daily variation is seen particularly for protein intake in 
the case of the women and for energy intake in the case of the men. 
Intermittent social activities perhaps influenced the consumption of 
high protein foods (in the case of the women) or of alcohol (in the 
case of the men). 
AI 
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A survey of drinking habits in the UK (Wilson, 1980) showed that 
the Scottish men drank on fewer occasions than other men but that 
they drank more heavily at each occasion. Such intermittent but 
relatively heavy drinking might profoundly affect the day-to-day 
variation in energy intake. The increase in alcohol consumption shown 
by some of our retiring men may reflect either an increase in the 
frequency of drinking or an increase in the quantity consumed at each 
occasion but the latter would be the more consistent both with the 
observations of Wilson and with the observed increase in the 
coefficient of variation in energy intakes. 
A fall in meal frequency appeared to be associated with retirement 
but the total meal-time was not reduced; for men it actually increased. 
On average then, meals were of longer duration after retirement. In 
the meal pattern analysis, alcohol consumption was characterised by a 
long meal-time, relative to the corresponding energy intake. It was 
noted that the men increased their total meal-time and their alcohol 
intake but not their energy intake. An increase in the amount of time 
devoted to alcohol consumption by some subjects may partially account 
for these observations. 
Such reasoning may be applicable particularly to the blue collar 
men, for whom a significant fall in energy intake was not accompanied 
by a fall in the total meal-time. Evening meal-time (1900 - 2100 hours) 
showed a relative increase from 5% to 11% of the total. Meal frequency 
decreased but not to a statistically significant extent. The 
proportion of the total meal-time spent alone decreased from 29% to 
20%; the proportion coded 'other' posture - which includes standing -
increased from 2% to 6%. 
The decline in meal frequency attained a high level of statistical 
significance for some retirement groups but the nutritional significance 
of this result is questionable. It amounts to no more than one 'meal' 
per day and the omission of a drink or snack may be of negligible 
importance nutritionally. The high degree of statistical significance 
is due to a small reduction in meal frequency by a majority of the 
sample. 
Amongst female canteen users in the control group both energy 
intake/ 
intake and meal frequency declined. Figure 16 illustrates the 
omission of meals during the day at Survey 2 by two subjects (one of 
them a canteen user). Such a distortion of meal pattern in the cause 
of weight loss is a pertinent reminder of the influence of factors 
other than retirement upon subjects' meal patterns. The observed 
reduction in the group mean values for protein intake, total meal-
time and the relative increase in protein intake between 1900 and 
2100 hours reflect the behaviour pattern of these two women. The 
importance of individual as well as group observations is emphasised. 
An increase in the proportion of the meal-time spent watching 
television or listening to the radio was observed in all groups. 
The advent of breakfast television in Spring 1983 may have encouraged 
meal-time viewing. 
6.8 SUMMARY 
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Retirement was generally associated with greater flexibility with 
respect to meal-times. In some cases, differences in meal pattern 
between weekday and weekend were no longer distinguishable after 
retirement. Day-to-day variation in individual intakes increased. 
The nature and timing of meals was influenced by domestic 
circumstances (the daily routine of other household members, illness 
of a relative or neighbour or the needs of a grandchild, for example) 
daily pastimes or projects and social activities. 
Retirement was associated with a loss of meal-time companionship, 
particularly in the case of the women. The men usually had company 
(for example that of their wives) at meals after retirement. 
Canteen facilities at work make a social and dietary provision 
which is largely unavailable to retirees. Variety in dietary intake, 
estimated by a Food Variety Score, declined amongst canteen users on 
retirement particularly amongst the women who lived alone. The canteen 
meal appeared to be the main protein meal of the day for the women, who 
showed a tendency toward greater evening consumption after retirement. 
Meal frequency declined on retirement but the mean daily meal-time 
did not fall. 
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CHAPTER 7 
GENERAL DISCUSSION 
7.1 HEALTH IMPLICATIONS OF THE DIETARY FINDINGS 
Diet and health are closely inter-related. Thus there is a kind 
of vicious circle, for mental and physical ill-health may affect 
dietary intake, whilst an inadequate diet may exacerbate degenerative 
physiological processes. The observed differences between pre- and 
post-retirement dietary patterns may, in some cases, be due to a change 
in health status on retirement and this possibility will be considered 
later. First, some apparent changes in dietary intakes and in meal 
patterns will be discussed with respect to their implications for 
health in the years ahead. 
7.1.1 Dietary Intakes 
The requirement for dietary energy depends on the level of energy 
expenditure. A persistent discrepancy between the actual and required 
energy intake leads to an increase or decrease in body weight. Weight 
for height indices such as the Quetelet index (weight/height2 ) have 
been used to quantify the relative body fat content and to predict 
morbidity and mortality risks. Thus, values of this index greater 
than 27 may be associated with increased risk of hypertension, 
cardiovascular disease, diabetes and other disorders (Jeffay, 1982). 
Such predictions may be more accurate for the young than the old, 
for the index takes no account of the age-related increase in body fat 
content (Norgan and Ferro-Luzzi, 1982) or the compression and curvature 
of the spine which render the measurement of height less reliable 
(Bastow, 1982). However, if an individual with a Quetelet index of 
more than 27 at Survey 1 is taken to be obese, then the incidence of 
obesity in our sample was 21% for men and 30% for women. The NACNE 
committee emphasised the potential hazard of even mild degrees of 
overweight. However, Kohrs (1982) has argued that for the elderly, 
overweight/ 
overweight (up to 130% of the standard weight for height) may be more 
protective than underweight (75-95% of the standard). 
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Changes in body weight are a useful indicator of longterm changes 
in nutritional state (Bastow, 1982) and in the short term, unexpected 
weight change is a pointer to malnutrition in the elderly (Davies, 1981). 
There was a slight tendency for the body weight of our subjects to 
increase and weight gain exceeding 2 kg was more than twice as common 
as weight loss by this amount (Table 34). Weight change was not 
associated with change in energy intake, on either an individual or a 
group basis. It is possible that recalibration of the personal weighing 
scales at the completion of Survey 1 contributed a small positive bias 
in measurement during Survey 2, relative to that in Survey 1. 
In the case of four retirees and two control subjects, a weight 
change of more than 5 kg probably represented a sizeable discrepancy 
between energy intake and energy expenditure during the period of 
investigation (Table 35). A weight gain of 8 kg by one further control 
subject was at least partly due to fluid retention. 
Weight loss was deliberate in the case of Subject 231. Three 
other subjects had been on a slimming diet prior to Survey 1 but were 
apparently unable to maintain their lower weight after retirement. 
Interestingly, each of them was obese and their weight gain might be 
explained by the observation that energy homeostasis is less efficient 
in obese than in lean subjects (James and Trayhurn, 1976; Garrow, 1983). 
Thus, the transition from work to retirement may involve an increase 
in habitual energy intake or a decrease in energy expenditure to which 
they might less easily adapt, metabolically, than would their lean 
counterparts. In the case of the remaining two subjects, an 
uncompensated decline in the amount of regular physical activity 
undertaken, might have contributed to their weight gain. 
The fall in energy intake shown by the blue collar male retirees 
was associated with a reduction in mean body weight (80.0 : 11.1 kg 
pre-retirement; 74.4 : 13.4 kg post-retirement) which suggests that 
energy expenditure did not correspondingly decline. In fact the 
questionnaire responses gave no indication of a decline in physical 
activity on retirement. 
Longitudinal/ 
Table 34 
BODY WEIGHT AND ENERGY INTAKE DATA 
Values are means, with standard deviations shown in parenthesis. 
Body Weight Energy Intake % of subjects showing 
weight change of: 
kg kcal MJ >+ 2 kg >- 2 kg < :!: 2 kg 
MEN 
RETIREMENT SUBJECTS (n = 37) 
Survey 1 77 (10.8) 2364 (406) 9.9 (1.7) 22 11 67 
Survey 2 78 (12.1) 2290 (494) 9.6 (2.1) 
CONTROL SUBJECTS (n = 22) 
Survey 1 74 (6.8) 2476 (495) 10.4 (2.1) 45 9 45 
Survey 2 76 (7.5) 2392 (548) 10.0 (2.3) 
WOMEN 
RETIREMENT SUBJECTS (n = 33) 
Survey 1 66 (12.2) 1790 (453) 7.5 (1.9) 30 9 61 
Survey 2 67 (12.5) 1765 (343) 7.4 (1.4) 
CONTROL SUBJECTS (n = 24) 
Survey 1 63 (8.9) 1832 (485) 7.7 (2.0) 17 4 79 
Survey 2 63 (8.4) 1769 (608) 7.4 (2.6) 
f-' 
W 
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Table 35 
SUBJECTS WHO SHOWED A WEIGHT CHANGE EXCEEDING + 5 kg 
Subject Body Weighta / Energy 6Weight A Energy Slimming
b 
Other Informationb 
No. Weighta Height2 Intakea Intake prior to: 
kg kcal kg kcal 
MEN 
RETIREMENT 216 99.0 31.3 1259 + 6.0 + 197 Survey 1 - retired from manual 
work and took on 
part-time sedentary 
work 
229 88.0 28.2 2631 + 6.0 - 191 Survey 1 - golf, swimming and 
keep fit activities 
curtailed, following 
thrombosis 
231 75.0 25.4 2740 - 5.5 48 Survey 2 - more hours/week 
spent in brisk 
physical activity 
CONTROL 425 73.5 23.4 2082 + 5.5 57 - less hours/week 
spent in brisk 
physical activity 
WOMEN 
RETIREMENT 118 84.0 30.0 1555 + 7.0 + 401 Survey 1 - arthritis restricted 
activity; sometimes 
omitted lunch when 
busy, pre-retirement 
CONTROL 307 49.5 22.2 1207 + 5.5 + 61 - less hours/week 
spent in brisk 
physical activity 
329 71. 5 29.0 1453 + 8.0 - 275 - diuretics taken 
during Survey 1 but ~ w 
not Survey 2 (.J1 
a as measured at Survey 1; b information obtained by questionnaire 
Longitudinal studies have shown an age-related decline in energy 
intake which is associated with a reduction in physical activity 
(McGandy et al, 1966; Stanton and Exton-Smith, 1970). However, this 
is not always the case and Debry and co-workers (1977) reported that 
rural elderly subjects who were physically active not only had higher 
energy intakes than urban subjects but showed a less marked and 
somewhat delayed reduction in their intakes with increasing age. It 
is now recognised that physical activity plays an important role in 
preventive medicine (Fentem, 1983; NACNE, 1983). Maintenance of both 
activity and energy intake in retirement is desirable but the blue 
collar men apparently maintained their level of physical activity but 
not their energy intake. 
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The fall in energy intake is of particular concern because of the 
associated fall in vitamin and mineral intakes. The possible dangers 
of prolonged low intakes have been discussed in Chapter 1. At least 
50% of the blue collar male retirees had low post-retirement intakes 
of vitamin C, potassium and zinc and the group mean intakes of each 
of these was less than the corresponding pre-retirement value. In the 
long term such intakes may represent increased nutritional risk, with 
eventual functional impairments. 
A low intake of fruit and vegetables may partly explain the 
relatively low intakes of vitamin C and potassium since they are a 
major source of these nutrients. Fruit and vegetables provided only 
1% of the dietary energy, both pre- and post-retirement (compared to 
3% for the white collar men) and since the mean energy intake fell, 
on retirement, the actual consumption may have proportionately 
declined. Blue collar men in the control group had a similarly low 
fruit and vegetable intake, providing 1% of the dietary energy. 
A virtual absence of fruit and vegetables from the diet was 
reported by Davies (1981) as one of ten risk factors for malnutrition, 
identified amongst the elderly. Moreover, a daily fruit and vegetable 
intake was recommended by the US Committee on Diet, Nutrition and 
Cancer, on the strength of the epidemiological and laboratory evidence 
reviewed (Palmer and Bakshi, 1983). These foods playa protective 
role by providing many nutrients, especially vitamins and their 
precursors/ 
precursors (for examplefi carotene), minerals, fibre and also non-
nutritive inhibitors of carcinogenesis. 
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A further protective role for fruit and vegetables, against 
stroke, has been suggested (Acheson and Williams, 1983). Mortality 
from cerebrovascular disease is more common amongst the lower social 
classes and in northern rather than southern regions of England and 
data obtained from the National Food Survey show a negative correlation 
between cerebrovascular disease and fruit and vegetable consumption. 
The authors discuss possible mechanisms by which a protective influence 
may be exerted and which could involve vitamin C, potassium or fibre. 
The sodium/potassium ratio may be an important factor in 
hypertension, the major risk factor for stroke (Acheson and Williams, 
1983), although there is some doubt whether dietary manipulation can 
lower this ratio sufficiently to affect blood pressure (Burstyn et aI, 
1980). Epidemiological evidence suggests that our blue collar men 
may be at above average risk of cerebrovascular disease. If in 
addition to the observed fall in potassium intake their intake of 
high sodium foods increased, this would unfavourably raise the dietary 
sodium/potassium ratio and thereby, perhaps, add to their risk. 
Low intakes of potassium and iron were found in at least 50% of 
the female control subjects at Survey 2. Four subjects (16% of the 
sample) had diets which were generally restricted and their intakes 
of both of these nutrients were low. In their case, slimming 
behaviour may be periodic, therefore the low intakes observed were less 
likely to be prolonged. 
More than 40% of the subjects in each sample group consumed diets 
containing less than 10 mg zinc per day, including all but three 
retired women and almost half of the retired men. This finding is of 
particular interest since it has been hypothesised that with advancing 
age, marginal zinc deficiency may develop and zinc levels in plasma, 
serum and hair have been observed to decline with age (Sandstead et aI, 
1982). Mild zinc deficiency in the elderly might be associated with 
impaired immune response and with poor wound healing (op. cit.). 
The fall in zinc intake by our female subjects on retirement (and 
the increase in the incidence of low intakes) was probably related to 
a/ 
a reduction in meat consumption. Typically, about 50% of the dietary 
zinc is from meat (Davies, 1979). The zinc in different foodstuffs 
differs in its availability so the adequacy or deficiency of a 
particular level of zinc intake will depend upon the composition of 
the diet. 
Zinc absorption is enhanced by protein (Sandstrom et al, 1980) 
so it is relatively well absorbed from meat and fish. It is far less 
well absorbed from cereal foods. Cereals contain several factors 
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which may inhibit zinc absorption, including phytic acid, calcium and 
some fibre constituents (Nordstrom, 1982). They may render zinc 
unavailable by binding with it in the intestine. White bread, for 
instance, has a sufficiently high phytate/zinc ratio to reduce the 
availability of zinc (DHSS, 1981b). Although the zinc content of 
wholemeal bread is more than twice as high as that in white bread, it 
may be less readily available since the phytate/zinc ratio is more than 
twice as high, and the fibre content more than three times as high, as 
the respective values for white bread. 
Our female subjects apparently increased their intake of high 
fibre cereal foods on retirement and slightly increased their bread 
intake, so an increased consumption of wholemeal or high fibre bread 
was likely. Therefore, as well as reducing their zinc intake on 
retirement, the women may have obtained relatively less zinc from 
animal sources and more from cereal sources; thus, the influence of 
inhibiting factors on zinc absorption may have increased. 
Interestingly, Lyon and co-workers (1979) advocated an increase in 
wholemeal bread consumption as the most practical way of improving 
the dietary zinc status but the possible low availability of zinc from 
this source may not have been considered. 
Too little is known about the physiological response to diets 
containing zinc of mainly cereal origin, particularly in elderly 
subjects. Studies on calcium absorption have shown great variation 
between individuals in the degree of malabsorption incurred when the 
intake of fibre-rich foods is increased; also that when subjects are 
habituated to a high fibre diet the effect on calcium balance is less 
definite (Royal College of Physicians, 1980). However, there is 
eVidence/ 
evidence to suggest that in the case of zinc, a negative balance is 
less easily induced by a high fibre diet (op. cit.). Zinc handling 
may differ from that of calcium: in animal studies, for instance, 
the major site of absorption has been shown to be the colon whereas 
calcium was mostly absorbed in the small intestine (op. cit.). 
The actual significance of the apparently high incidence of low 
zinc intakes in our sample can, as yet, only be speculated. The 
mean intake for the total sample was similar to that for the general 
population, but as Golden (1982) has argued, we cannot lightly 
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discard the possibility that suboptimal intakes are widespread. The 
nutritional effects of zinc are less well understood than, for 
example, those of iron, partly because more than eighty zinc metallo-
enzymes have been described whereas iron is mainly associated with 
haemoglobin; thus, the symptoms of mild zinc deficiency are not easily 
characterised. Further work is needed to establish the optimal levels 
of zinc intake. 
There is also uncertainty as to the optimal level of intake in 
the case of vitamin C. The RDA is based on an estimated average 
minimum requirement to prevent scurvy, plus a safety margin of two 
standard deviations so as to satisfy the needs of approximately 97% 
of the population. The relatively high incidence of intakes below 
this level by the blue collar men has been reported but generally, 
vitamin C intakes exceeded the RDA. However, some extra-antiscorbutic 
functions of vitamin C have been described, which suggest a protective 
role in atherosclerosis and detoxication processes, also there are 
less substantiated claims for a protective effect against infection, 
cancer and fatigue (Hughes, 1981b). The maintenance of tissue 
saturation with vitamin C may be advantageous for its extra-
antiscorbutic functioning and for young adults, this requires a daily 
dose of 100-150 mg vitamin C. It was noted that 12% of the women and 
5% of the men took more than 100 g vitamin C per day and that such 
intakes were associated with frequent consumption of fruit and 
vegetables. However, age-related changes in nutrient metabolism, 
discussed in Chapter 1, include an apparent reduction in the capacity 
of tissues to retain vitamin C; the implications in terms of optimal 
vitamin/ 
vitamin C intake in later life have yet to be established. 
The implications of diet for health are not confined to a 
discussion of minimal or optimal levels of nutrient intake; there 
are important qualitative considerations also. 
The shift from high fat to low fat sources of animal protein 
by the retiring women is in line with the recommendations of the 
NACNE committee (NACNE, 1983). Fat intake, in particular that of 
saturated fat is implicated in the aetiology of coronary heart 
disease (Oliver, 1982), the incidence of which is much higher in 
Scotland than in England (Scottish Health Statistics 1981). 
Although the mean total fat intake was unchanged, a decline in the 
protein contribution of such foods as fatty meat and cheese probably 
indicated that there was a fall in saturated fat intake. It can be 
inferred that there was an increase in fat from other dietary 
sources. An increase in the intake of oily fish and of margarine, 
for example, is consistent with our observations. Fish oils and 
some margarines contain essential fatty acids including linoleic 
acid and diets which are low in linoleic acid are associated with 
high risk of coronary heart disease (Oliver, 1982). Thus, the 
apparent qualitative change in fat intake amongst the retiring women 
may be advantageous. 
A change in the nature of the dietary fibre consumed was also 
evident amongst the female retirees. A greater proportion of the 
fibre was derived from cereal sources and less from fruit and 
vegetables. Total fibre intakes remained unchanged, on average. 
The classification of fibre constituents and their physiological 
effects have been well documented (Royal College of Physicians, 1980; 
Heaton, 1983). Cereal fibre is particularly effective in increasing 
faecal bulk and decreasing intestinal transit time. Moreover, cereal 
fibre may have a protective influence against coronary heart disease 
(Morris et aI, 1977) and against cancer of the colon (Heaton, 1983). 
Gums and pectic substances present in fruit and vegetables have been 
shown to improve glucose tolerance and to lower serum cholesterol 
(Royal College of Physicians, 1980). 
Bowel disorders such as constipation become increasingly common 
with/ 
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with increasing age (Royal College of Physicians, op. cit.) and the 
relative increase in cereal fibre taken by the women after retirement 
may have some preventive medical value. Although the men obtained 
significantly less fibre from fruit and vegetables after retirement, 
the relative increase in cereal fibre was not significant, partly 
because potatoes and pulses were considered separately from other 
vegetables and the proportion of fibre obtained from these sources 
slightly increased. 
Although the benefits of fibre are widely acclaimed, concern has 
been expressed about its possible adverse effects on the absorption 
of minerals such as iron, calcium and zinc. The Royal College of 
Physicians working party described studies which have shown that 
feeding a purified fibre such as cellulose can induce calcium 
malabsorption. When mixed diets were fed, however, the inhibitory 
effect on mineral absorption was partly due to the associated intake 
of phytate or oxalate. The authors concluded their review by 
suggesting that calcium absorption is probably the most sensitive to 
the influence of a high fibre diet but that adaptation is likely 
after a period of weeks or months, provided that the vitamin D status 
is adequate. 
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Adaptation to a high fibre diet may involve colonic changes such 
as the development of a microflora which is able to digest substantial 
amounts of phytate and fibre. Thus, provided that our subjects were 
able to make satisfactory physiological adjustments, the increase in 
cereal consumption and particularly that of high fibre cereals by the 
female retirees, may not adversely affect their mineral nutrition. 
The ability to adapt to a reduced nutrient intake or availability may 
depend on the nutrient in question, the nutritional state of the 
subject and on physiological age. There is a recognised need for more 
longterm studies on the effects of high fibre diets on mineral balance, 
particularly in elderly subjects, since there is strong evidence that 
the physiological adaptability of the intestine decreases with 
increasing age (Bowman and Rosenberg, 1983). 
The mean protein intake of our subjects remained constant but 
both men and women increased the proportion of protein obtained from 
vegetable/ 
vegetable sources after retirement. An increase in vegetable protein 
intake was recommended by the NACNE committee and it may have a 
cholesterol-lowering effect, although it is hard to distinguish 
experimentally between effects due to vegetable protein and the 
concomitant changes in fat or fibre intake (Oliver, 1982). 
A noteworthy trend in the patterns of food consumption on 
retirement was the increased contribution made by bread to the total 
protein intake of our subjects. A relative increase in bread 
consumption might partly account for the apparent shift in the source 
of fibre from fruit and vegetables to cereals, as described for our 
retiring women and for some male retiring groups. It could also 
partly explain the shift in favour of vegetable sources of protein, 
described above, since bread is an important national protein source 
(MAFF, 1983). 
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This apparent trend in bread consumption by our retiring subjects 
conforms to the secular trend reported by the British Nutrition 
Foundation (1983), namely a steady increase in recent years, after the 
post-war decline in bread consumption. The trend is favoured on 
nutritional grounds - bread being a valuable source of energy, B 
vitamins and inorganic elements as well as of protein and fibre and 
having a very low fat content. vfuolemeal varieties are richer 
sources of fibre, B vitamins and inorganic elements than white breads, 
but the availability of nutrients may be inhibited due to factors 
which have been discussed above. There may be economic as well as 
nutritional advantages to making greater dietary use of bread since 
it is a relatively cheap nutrient source. 
The full nutritional implications of increasing bread consumption, 
however, depend upon its place in the diet, since it is rarely eaten 
alone. Taken with margarine it might have contributed to the increase 
in vitamin D intake observed for our retiring subjects. If it were 
spread with jam or other sweet preserve it may partly explain the 
apparent increase in the usage of sugar products by the white collar 
women on retirement. The observed fall in the nutritional contribution 
of fruit and vegetables and of high fat animal products amongst some 
sample groups might perhaps be associated with a tendency to replace 
traditional/ 
traditional meals of meat and vegetables by bread-based snacks. 
Thus, it is important to recognise that foods are usually eaten 
in combination and that the nutritional consequences of changing the 
level of consumption of a particular food item are likely to be far 
more extensive than can be accounted for by a knowledge of the 
nutritional properties of that food. A knowledge of food use is also 
required. 
Munro (in press) has suggested that one of the primary areas of 
nutritional concern for adults of middle age is the possible dietary 
influence on the development of osteoporosis. The maintenance of 
calcium balance is important for the maintenance of skeletal status 
and several dietary factors are implicated including the intake level 
of calcium, vitamin D and phosphorus. 
Our subjects achieved calcium intakes considerably greater than 
the RDA of 500 mg per day and there was no significant change in 
calcium intake on retirement even though an increase in milk or 
yoghurt consumption by retiring women was suggested by their 
significant rise in lactose intakes. However, adult calcium intakes 
as high as 1.2 - 1.5 g per day have been recommended in the US 
(Munro, 1983). If such intakes do protect against osteoporosis they 
may, as Draper and Bell (1979) have suggested, be more effective 
prophylactically and it remains to be shown whether a 50% increase 
in calcium intakes by individuals of retirement age, in order to 
attain these higher recommendations, can prevent or alleviate 
osteoporosis. The adult RDA for calcium does not change with age, 
yet calcium utilisation has been shown to be lower in older age 
groups (Spencer et al, 1982) so that if anything, an increase in 
calcium intake with increasing age may be appropriate. 
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Phosphorus acts in some ways antagonistically to calcium since 
high serum levels promote the resorption of bone mineral and also the 
reabsorption of calcium in the renal tubules. A dietary calcium/ 
phosphorus ratio greater than one has been recommended but is rarely 
achieved without calcium supplementation (Jowsey, 1976) partly because 
of the widespread use of phosphorus in food additives. More than 1 g 
phosphorus per day may be taken in this form (Draper and Bell, 1979). 
In/ 
In our study, the mean calcium/phosphorus ratio for each main sample 
group was 0.7, both at Survey 1 and at Survey 2, with individual 
intakes mostly ranging from 0.4 to 0.9. The stability of the mean 
ratio suggests a resilience to dietary manipulation. 
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The rise in vitamin D observed for our retiring subjects may be 
advantageous since there may be an increase in vitamin D requirement 
with age, due to a decline in absorptive function or the renal ability 
to hydroxylate vitamin D to its active form (Nordin, 1981). A 
preventive role for vitamin D has been speculated with respect to 
osteoporosis on the grounds that mild deficiency may exacerbate bone 
loss by adversely affecting calcium absorption. 
A further finding which is of interest to the question of diet 
and osteoporosis was reported by Munro (1981). Female lacto-
vegetarians showed less of a post-menopausal decline in bone density 
than did the omnivore control subjects. The author hypothesised that 
a vegetarian diet increases the recycling of steroids in the 
enterohepatic circulation, including that of oestrogen. A vegetarian 
diet might thus tend to minimise the fall in oestrogen status in 
post-menopausal women, which is associated with osteoporosis. This 
raises speculation as to whether the shift in protein source which was 
observed for our female retirees, from meat to low fat fish, egg and 
dairy foods, could affect steroid metabolism and bone status. 
Interestingly, Subject 126 had adopted a mostly vegetarian diet in the 
belief that it would improve her arthritic condition - which, she 
claimed, it had. She was the only subject who reported taking calcium 
tablets and thus, whose calcium intake was likely to exceed that of 
phosphorus. 
The foregoing discussion has considered the health implications 
of our subjects' energy and nutrient intakes, some of the qualitative 
dietary changes noted on retirement and dietary aspects which may be 
especially relevant to osteoporosis. Two further dietary components, 
alcohol and water, are of special interest since the intakes of these 
are often strongly influenced by social factors and so the changing 
social circumstances on retirement might be associated with significant 
changes in individual intakes. 
There/ 
There was a tendency for our subjects to increase their alcohol 
consumption on retirement although intakes were highly variable and 
the increase was not significant. Alcohol is not essential in the 
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diet and it is toxic in high quantities (Royal College of Psychiatrists, 
1979). Thus, it may be argued that any increase in consumption is 
undesirable. However, the social benefits of drinking cannot be over-
looked. Social drinking is an acceptable means of maintaining contact 
with former colleagues and workmates after retirement. Moreover , 
epidemiological findings suggest that moderate drinking may be 
beneficial since a U-shaped relationship between alcohol consumption 
and mortality is evident (Marmot, 1981). Moderate intakes increase 
the High Density Lipoprotein Cholesterol fraction which is negatively 
associated with coronary heart disease (Oliver, 1982). 
Nutritionally, alcohol may contribute to the dietary energy (1 g 
alcohol provides 7 kcal energy) but it interacts with the metabolism 
of some nutrients and may increase the dietary requirement for folic 
acid, pyridoxine and vitamin B12 (Morgan, 1982). 
The blue collar male retirees showed the greatest rise in mean 
alcohol intake but only four out of twelve subjects showed an increase 
of more than 2 g per day. A recent nationwide survey of drinking 
habits (Wilson, 1980) revealed that men in Scotland had less frequent 
but heavier drinking sessions than English men, although the weekly 
average intake was similar. Most of their drinking was at the weekend. 
This emphasises the importance of including a full weekly cycle in the 
period of dietary assessment. 
In a dietary comparison between drinkers and non-drinkers 
(Windham et aI, 1983) the drinkers were found to have higher energy 
intakes and a lower nutrient density of the diet. It was concluded 
that alcohol was being taken as an addition to the diet rather than as 
a substitution for some other food item. In contrast, our observations 
for blue collar men suggest that alcohol may have been a substitute for 
food in some cases after retirement, since the mean intakes of energy 
and some nutrients declined while that of alcohol increased. In such 
a way, alcohol may aggravate poor nutrition. 
For many subjects retirement was apparently associated with a fall 
in/ 
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in water intake and a reduction in between-meal beverages may have 
contributed. A mean reduction of about 110 g water per day was 
observed for the retiring men and the begging question is whether an 
habitual reduction in water intake by this amount is likely to 
adversely affect subjects' health status. A plentiful fluid intake 
may be particularly important for older persons because the ageing 
kidney is less able to conserve water (Epstein, 1979) and dehydration 
can result in life-threatening hypernatraemia and mental confusion. 
Conversely, Albanese (1980) has argued that fluid requirements 
of the elderly may be lower than in middle age because the total body 
water decreases and urine output, measured per kg body weight, 
declines by 50% during adult life. He pointed out some possible 
hazards of a prolonged excessive water intake, including increased 
cardiac and renal stress and a depletion of essential water-soluble 
vitamins, amino acids and minerals. 
Further research is called for to resolve these opposing viewpoints. 
The issue is an important one since age changes in fluid balance may 
significantly affect the 'normal range' of biochemical indicators of 
nutritional status for older populations. 
Although renal function may be of primary influence, changes in 
fibre intake can also affect fluid requirements. An increase in cereal 
fibre by our retiring subjects was likely and a plentiful fluid intake 
should be ensured to compensate for its hydrophilic property. An 
insufficient fluid intake is one recognised cause of chronic constipation 
in old age (Albanese, 1980). Thus, our subjects' fluid requirements 
were most likely to have increased rather than decreased on retirement. 
7.1.2 Meal Patterns 
The metabolic implications of varying the meal frequency have been 
extensively studied by Fabry (1969) and more recently by Adams and 
Morgan (1981). Work with animals and humans has shown a negative 
association between meal frequency and the tendency to develop obesity, 
hypercholesterolaemia and poor glucose tolerance. 
Consumption of a specific quantity of food in a few large meals 
rather/ 
rather than many smaller meals, maximises the metabolic load on, for 
example, the insulin-secreting beta-cells of the pancreas. Maximal 
insulin secretion increases the likelihood of beta-cell exhaustion 
and hence of diabetes mellitus. It also activates the lipogenic 
pathways and so promotes adipose synthesis. Metabolic loads may be 
less well tolerated with increasing age and meal frequency may 
therefore be of greater significance for the old than for the young. 
Retirement was associated with a fall in meal frequency, a meal 
being defined as 'any occasion when food or drink is taken'. Fabry 
and co-workers advocated five or more meals daily, discounting any 
refreshing beverage which has a minimal energy value. The mean total 
meal frequency for our retired men and women was between five and six 
per day and since this included all beverages and snacks it is 
probably less than Fabry's recommendation. 
Two weight reducing female subjects (Subjects 309 and 329) took 
most of their days' intake in the evening during Survey 2 and very 
little during the daytime. There is little sound evidence that 
alteration of meal pattern aids weight loss (Adams and Morgan, 1982) 
and Dallosso and colleagues (1982) were unable to detect a difference 
in the daily energy expenditure of eight young men when isoenergetic 
diets were fed in either a two-meal or a six-meal regime, although a 
progressive small weight gain was noted during the two-week period on 
the two-meal regimen. However, a recent study on ten obese women 
(Antoine et aI, 1984) favoured a six-meal to a three-meal regimen; 
weight loss was slightly greater and the loss of nitrogen, and hence 
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of lean tissue, was significantly less. If the finding is substantiated 
in further studies then the meal pattern described for our two weight 
reducers, could be altered to advantage. 
Men and women who retired tended to increase the proportion of 
the mean daily protein intake consumed in the evening, which suggests 
that some subjects may have eaten relatively more at their evening 
meal. During the daytime, the mean protein intake was more evenly 
distributed post-retirement than pre-retirement, probably due to a 
greater flexibility of meal-times from day-to-day and between subjects. 
On retirement, freedom from the constraints of a rigid meal-time 
routine/ 
routine has obvious personal advantages and the social and cultural 
significance of meal-timing probably outweighs its nutritional 
significance in most cases (Howell and Loeb, 1969). Flexibility can, 
however, give way to irregularity and disregard for meals and erratic 
patterns of eating have been associated with a relatively poor health 
status (Belloc and Breslow, 1922). Abstinence from food or drink for 
long periods in the day is a pointer to malnutrition in the elderly 
(Davies, 1981). 
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Changes in social circumstance on retirement may affect dietary 
behaviour and thus have important nutritional implications. Social 
isolation (Exton-Smith, 1980a) and loneliness (Davies, 1981) can lead 
to malnutrition in the elderly. In the DHSS study the malnourished 
subjects were more likely than the adequately fed, to be living alone 
(DHSS, 1979a) and this was particularly the case for men. Elderly 
subjects living alone have been shown to have generally lower nutrient 
intakes than those who live with others (Davidson et aI, 1962; 
Dickerson, 1974). Caird and co-workers (1975) found that women living 
alone had inferior nutrient intakes but that men who lived alone 
appeared to be at no disadvantage. Lonergan and colleagues (1975) 
found no association between living alone and the intakes of six 
selected nutrients. Our female subjects who lived alone were at no 
apparent nutritional disadvantage and their average dietary intakes 
did not significantly alter on retirement except that more fibre was 
obtained from cereal sources. 
A decline in meal-time companionship was associated with retirement 
in the case of the women and this may be an important influence on food 
intake. In a questionnaire survey on 529 elderly subjects in Tennessee 
(Todhunter, 1976), 25-50% of the subjects considered that companionship 
was the most important factor at meal-time. In the present survey, 
eating alone and living alone were not always concurrent. On the one 
hand there were subjects who lived with a spouse or with relatives yet 
catered independently. On the other, there were women who lived alone 
but regularly ate with friends, neighbours or relatives. The men in 
the study by Caird and colleagues may have been well-nourished despite 
living alone because there were, perhaps, relatives who provided their 
meals/ 
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meals regularly. 
Companionship may affect not only the quantity of food consumed 
but also the variety of foods chosen (Davidson etal, 1962; Krondl et aI, 
1982). It may also, perhaps, affect digestive processes (Howell and 
Loeb, 1969). Variety of food intake has been shown to affect the 
appetite response since satiety is sensory specific (Rolls et aI, 1979). 
Thus, at the point when voluntary consumption would normally cease, 
the introduction of different food items can induce further consumption. 
Food intake is therefore likely to be lower on a monotonous diet than 
on a varied diet. 
The Food Variety Score declined on retirement, for canteen users 
and for subjects living alone. There is, thus, a tendency toward 
dietary monotony and an increased likelihood of dietary inadequacy, 
although the average nutrient intakes were satisfactory in our case. 
The blue collar male retirees exemplified the relationship between food 
variety and food intake: the Food Variety Score was the lowest of all 
sample groups, the total food intake declined on retirement and the 
incidence of deficient mineral and vitamin intakes tended to increase. 
The physiological control of appetite is easily over-ridden by 
cognitive and social factors (James et aI, 1979) but individuals vary 
in their responsiveness to external cues (Booth, 1981). In the absence 
of set meal-times defined by a work routine, appetite may be more 
responsive to internal cues or to external cues which vary from day-to-
day. Interestingly, day-to-day variation in protein and energy intakes 
increased on retirement. A retraining of the response to appetite cues 
may sometimes be needed to avoid unintentional weight changes on 
retirement. 
7.2 THE ACCURACY AND LIMITATIONS OF THE RESULTS 
7.2.1 Validity of the Data 
The health implications of the dietary findings rest on the 
assumptions that the estimated nutrient intakes reflect the actual 
intakes and that the week of survey was representative of a subject's 
usual pattern of intake. 
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The validity of dietary measurements can be checked by the use of 
an appropriate biochemical indicator. For example, 24-hour urine 
measurement can be used to verify dietary protein assessment. However, 
complete urine collection for up to eight days may be required 
(Bingham and Cummings, in press) and this can pose practical 
difficulties in studies of free-living subjects. 
Inaccuracies may arise from the use of food tables, especially 
for the analysis of cooked dishes, owing to variation in recipe content 
and the method of preparation. Nelson and Paul (1983) found that the 
calculated composition of cooked dishes served at school canteens over-
estimated the chemically determined values. In the present survey, 
fewer meals were eaten at canteens by retired than by employed subjects 
and the accuracy may correspondingly be better for the retired subjects. 
Moreover, errors in quantification were more likely in the case of 
unweighed canteen meals, since portion sizes were sometimes necessarily 
based on average canteen servings, which may not represent the actual 
portion weight. There were other cases when food items were described 
but not weighed. However, Nelson and Nettleton (1980) found that the 
use of semi-weighed technique did not reduce the accuracy of dietary 
data. 
The food tables were expanded for our purpose, yet there are 
limitations both with respect to the range of listed foods and in the 
analytical data - notably for folate, as discussed previously. 
Systematic forms of measurement bias were at least partially 
controlled for, by the parallel investigation of a matched control 
group and the follow-up survey taking place, as far as possible, at the 
same time of year as the original survey and under similar conditions. 
It/ 
It is a strength of the survey that a single investigator was 
responsible for all the interviews and the coding. Ideally, studies 
should be conducted 'blind' - the investigator being unaware whether 
a subject has been assigned to the test or control group (Fehily, 
1983), but in our case such an arrangement was not feasible. 
The reliability of the data for characterising individual 
intakes as 'high' or 'low' relative to the population studied, can be 
assessed using the approach described by Marr (1980). If the 
coefficient of variation, both within- and between-persons is known, 
one can predict the number of days' survey needed to identify the 
extreme thirds of a distribution correctly. Black and colleagues 
(1983), for example, examined energy intake data from six published 
surveys and predicted that between two and seventeen days would be 
needed to correctly classify at least 80% of subjects in these 
respective samples, with 95% confidence and with less than 1% being 
grossly mis-classified. 
Table 36 shows the number of days that would be needed to 
investigate energy and protein intakes in the different sample groups 
using the same criteria. The seven-day period was sufficient in the 
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case of energy but, in some cases, a longer survey would be needed to 
investigate the protein intake data with the same degree of confidence. 
Similar predictions (Marr, 1980) have shown that a variable survey 
length is required to assess the dietary intake of different nutrients 
to a specified degree of accuracy. It may be inferred that for a 
specified length of survey, the reliability of the data in characterising 
individual intakes is not the same for all nutrients, owing to their 
dissimilar distributions in the diet and because the variation in daily 
intakes is greater for some nutrients than for others. 
The coefficients of variation (between-person) fell into three 
ranges. For most constituents, variation was generally 15-30%; for 
vitamin C, folate, fibre and sugars it was mostly 30-60% and variation 
in vitamin D and alcohol intakes mostly exceeded 60%. Variation in 
thiamin intakes was 25-27% for the male groups but 30-40% for the female 
groups, the higher value for women perhaps reflecting a more variable 
intake of, for example, cereal foods. Thus the underlying statistical 
distribution/ 
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Table 36 
THE NUMBER OF DAYS' SURVEY NEEDED TO 
IDENTIFY THE EXTREME THIRDS OF A DISTRIBUTION 
- with 95% confidence that 80% individuals are correctly classified 
and less than 1% grossly mis-classified. 
ENERGY INTAKE PROTEIN 
CVb CVw 
No. of CVb CVw n daysa 
MEN 
RETIREMENT 
Survey 1 36 20.0 17.2 4 17.2 21.9 
Survey 2 21.0 20.4 5 28.2 22.8 
CONTROL 
Survey 1 22 20.0 20.5 6 12.9 24.0 
Survey 2 22.9 20.7 4 19.5 24.0 
WOMEN 
RETIREMENT 
Survey 1 33 25.3 20.5 4 23.3 21.4 
Survey 2 19.4 21.6 7 22.8 27.1 
CONTROL 
Survey 1 24 26.5 23.7 4 23.2 25.0 
Survey 2 34.4 23.4 3 27.8 25.9 
a for the method of calculation see Black et aI, (1983) 
Coefficient of variation (between-person) 
Coefficient of variation (within-person) 
INTAKE 
No. of 
daysa 
9 
4 
29 
9 
5 
8 
7 
4 
distribution of intakes was not the same for all nutrients. 
In a survey of sixty-three men and women in Cambridgeshire, 
coefficients of variation were found to be generally 25-30% (Bingham 
et aI, 1981). Seasonal effects partly explained the variation in 
individual intakes of vitamin C and fibre. Seasonal variation in, 
for example, fruit and vegetable consumption, could partly explain 
the variation in vitamin C, fibre and perhaps also folate, in the 
present study. The high variation in the intakes of vitamin D and 
alcohol was more likely to be due to a relative infrequency in the 
consumption of concentrated sources of these constituents, than to 
seasonal influence. 
Reliability also depends upon whether group mean values or 
individual values·are considered. Pearson and colleagues (1982) 
showed that a longer survey period was needed to obtain a certain 
degree of accuracy for individual intake data than was the case when 
mean values for thirty-four subjects were considered. The smaller 
the sample size, the more likely it becomes that individual anomalous 
results distort the group mean values and this was apparent from our 
results. For example, the consumption of oily fish by two white 
collar men and the daily yeast supplement taken by one blue collar 
man may have unduly influenced the group mean intake values for 
vitamin D and folate respectively. Unless attention is paid to 
individual as well as group data, mean values for small samples may 
easily be misinterpreted. 
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One male retiree (Subject 215) was excluded from the nutritional 
and food analyses because of the anomalous nature of his dietary 
record. The general composition of his diet, pre- and post-retirement 
is shown in Table 37. Most remarkable is the shift from low fat 
animal products (notably fish in batter, eaten at the canteen at work, 
and steak, eaten at home) to high fat animal products (mainly bacon, 
eaten at lunch time). The monotonous nature of his diet was evident 
from the low Food Variety Score. The apparent increase in the usual 
portion size for meat and potatoes was curious; large or incorrectly 
weighed helpings may, perhaps, have been recorded on one occasion and 
copied on subsequent occasions. However, he was extremely co-operative 
and/ 
Table 37 
DIETARY CHARACTERISTICS OF SUBJECT 215 
Energy intake kcal 
MJ 
% Energy from: 
Cereals - high fibre a 
Low fibre 
Fruit and vegetables b 
Animal products - low fat 
high fat 
Sugar products 
Protein intake g 
% Protein from: 
Potatoes and pulses 
Bread 
Low fat meat 
Low fat fish, egg, dairy foods 
High fat egg and dairy foods 
High fat meat and fish 
Fibre intake g 
% Fibre from: 
Potatoes and pulses 
Cereals - high fibre c 
low fibre 
Fruit and vegetables b 
Food Variety Score 
Body Weight kg 
a includes potatoes and pulses 
b inlcudes fruit juices 
c does not include potatoes and pulses 
Survey 1 
930 
3.9 
13 
16 
0.3 
36 
4 
4 
42 
4 
11 
43 
32 
5 
0 
2 
8 
0 
60 
17 
17 
96 
Survey 2 
2677 
11.2 
10 
6 
0.1 
22 
55 
0 
170 
2 
5 
21 
15 
2 
54 
7 
40 
33 
22 
5 
16 
98 
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and agreed to weigh even the canteen meals eaten. Moreover, the 
increase in his body weight attests to a probable increase in energy 
intake. It was considered most appropriate to mention this subject 
as an atypical case. 
There is a lack of published validation studies for methods of 
assessing the dietary contribution of foods and food groups and of 
meal pattern. A seven-day period was considered to be optimal for 
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the assessment of nutritional intake and so the supportive 
investigations into dietary composition and meal pattern were conducted 
over the same period. However, the optimal length of survey may be 
different for these analyses. Howell and Loeb (1969) suggested that a 
better behavioural understanding of eating patterns and food use might 
assist the development of more effective methods in nutrition education 
for the elderly and for this purpose the validity of different methods 
of assessment needs to be explored. 
7.2.2 Dietary Status and Nutritional Status 
Although the dietary findings have important implications 
concerning nutritional status, dietary assessment alone is not a 
satisfactory indicator of this and a combination of approaches such as 
dietary, biochemical and clinical assessment is recommended (DHSS, 
1979a). 
Dietary intakes correlate well with biochemical status, for some 
nutrients. For example, Bates and colleagues (1979) found a strong 
correlation between dietary and biochemical status for vitamin C, but 
not for riboflavin, in elderly subjects. These authors later showed a 
significant correlation between folate intakes and red cell folate 
levels in the same subjects (Bates et aI, 1980). Milne and co-workers 
(1971) showed that the seasonal variation in leucocyte ascorbic acid 
levels tended to lag behind that of vitamin C intake, which suggests 
that in this case, biochemical measurement may better reflect the past 
dietary history than the present recorded intake. 
It is important to recognise that a low dietary intake measurement 
does not reliably indicate a low biochemical status of a nutrient. 
Thus/ 
Thus, Vir and Love (1979) found no association between biochemical 
deficiency and dietary deficiency (less than two-thirds of the 
recommended intake) of thiamin, riboflavin, vitamin B or ascorbic 6 
acid, in elderly patients and Callender (1981) reports a study by 
McLennan and colleagues, in which poor iron intakes (less than 6 mg 
per day) showed no correlation with the occurrence of iron-
deficiency anaemia in elderly subjects in Glasgow. 
The varying availability of nutrients from different foods has 
been discussed with respect to mineral elements and the difficulty 
in predicting nutritional adequacy or inadequacy from dietary studies 
alone is further illustrated by the observation that the percentage 
of iron absorbed from different foods was higher in iron-deficient 
than in normal subjects (Callender, 1981). 
Discrepancies between dietary and biochemical estimates of 
nutrient status may increase with age, since there is evidence that 
elderly subjects metabolise, for example, vitamin C (Lim and Neale, 
in press) and protein (Phillips, 1983) differently from younger 
adults. Moreover, drug use is strongly age-related (WHO, 1981) and 
not only does poor nutrient status of, for example, vitamin C, folate 
or potassium, affect the activity of drug metabolising enzymes but 
also some drugs can exacerbate marginal nutrient deficiency. 
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Thus, anti-convulsants interfere with folate metabolism, and purgatives 
reduce the absorption of vitamin K (Dickerson, 1980); long-term 
administration of chlordiazepoxide (Librium) has been shown to increase 
the ascorbic acid requirement of guinea pigs (Hughes, 1981a). In the 
present investigation, approximately one-third of each sample group 
was regularly taking prescribed medication and drug-nutrient inter-
actions of this kind may have affected the nutritional state of some 
subjects. 
Vitamin or mineral supplement use was more common amongst the male 
than the female subjects (Table 38). This may reflect the health 
concerns of the men's wives in some cases. In addition to the 
supplements listed, individuals reported taking olive oil, wheatgerm 
oil, garlic tablets, kelp and ginseng. 
A survey of supplement use by elderly Americans showed women to be 
the/ 
Table 38 
VITAMIN AND MINERAL SUPPLEMENT USE 
The number of subjects who reported taking a supplement 
during one or both surveys. 
VITAMIN PREPARATIONS 
Vitamin A 
Vitamin B (including wheatgerm) 
Vitamin C 
Vitamin E 
Vitamins A, C, D e.g. Vitocee 
Vitamins A, D (Cod Liver Oil) 
Vitamins A, B, C, D (multivitamin) 
VITAMIN + MINERAL PREPARATIONS 
Vitamin B, iron, zinc (yeast) 
Multivitamin + iron 
Multivitamin + iron, calcium, zinc, 
manganese,potassium iodide 
MINERAL PREPARATIONS 
Calcium 
Iron 
Homeopathic remedies 
NUMBER OF SUBJECTS TAKING SUPPLEMENT(S) 
% TAKING SUPPLEMENT(S) 
n 
MEN 
0 
2 
5 
0 
2 
1 
2 
1 
1 
3 
0 
0 
1 
14 
24 
58 
WOMEN 
1 
3 
1 
2 
1 
0 
3 
o 
o 
1 
1 
2 
1 
9 
16 
57 
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the more frequent users, vitamin C and vitamin E being the most 
popular (Read and Graney, 1982). In the present study, multivitamin 
preparations were most commonly taken. Read and Graney found that 
the reasons for supplement use were often based on misbeliefs. In 
their view, the elderly may be particularly susceptible to commercial 
exploitation with regard to 'health-giving' preparations. 
The nutrient contribution of supplements may be of significance 
but in our study, wheatgerm and yeast were the only items which were 
weighed by the respective subjects and thus included in the 
nutritional analysis. The primary concern from the perspective of 
nutrition education, however, may be the reasons for use and abuse of 
vitamin and mineral preparations. 
7.2.3 Design of the Study 
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Some limitations of the survey have been suggested, which pertain 
to the method of estimating nutritional intake and the influence of 
unquantified factors on nutritional status. In addition, there are 
important limitations which stem from the nature of the recruited 
sample, in particular, that it was composed of volunteers and that it 
was necessarily heterogeneous. 
Longitudinal studies which rely on volunteers are characteristically 
biased toward the higher social classes, (Rose, 1965) and this was so 
for our sample. Most subjects belonged to social class II or IlIon 
the basis of their present occupation (OPCS, 1980) and few manual 
workers were recruited. The control group, however, was matched by 
occupation and so the bias in retirement and control groups was similar. 
A sample of volunteers may represent an unusually high level of 
motivation and nutritional awareness; the apparent increase in high 
fibre cereal intake by female retirees, for instance, may reflect the 
health consciousness of some subjects. 
Thus, the highest and lowest social classes, and the poorly 
motivated were under-represented in our sample. To minimise this 
volunteer effect, a high response rate should be aimed for and 
recruitment by letter, as in our survey, is probably less successful 
in/ 
in achieving a high response rate than a method involving personal 
contact. Thomson et al, (1982) obtained a 70% response when randomly 
selected forty year old Edinburgh men were recruited by letter for a 
clinical and dietary study. In this case, however, the men may have 
been better motivated to participate because they would be receiving 
clinical attention and because the study concerned the emotive area 
of heart disease. 
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The difficulties encountered in obtaining the desired sample size 
were not anticipated and if the organisations contacted in 1981 had 
been approached initially, or the fieldwork extended by a further year, 
then a larger sample could have been recruited from these sources. In 
our experience, up to one year is needed to negotiate the recruitment 
of subjects from a large employing organisation. After initial 
consultation, time must be allowed for the personnel staff to consult 
with other departments such as occupational health and to obtain the 
approval of trade union organisations; to consider the content and 
format of the recruitment letter and to suggest amendments; to identify 
the names and locations of the employees to be contacted and finally, 
to circularise the letters. Delays may arise at any of these stages. 
Administrative and retirement practises vary from one organisation to 
another and the establishment of a co-operative working relationship 
with the personnel staff in each case was found to be supremely important. 
Eligibility for our survey was defined simply on the basis of age 
and expected retirement date, hence the heterogeneous nature of our 
sample. In future studies, if a sufficiently large population can be 
contacted initially, it may be advantageous to define tighter criteria 
so as to exclude, for instance, part-time workers or retirees who 
subsequently pursue further employment. It would be interesting to 
investigate groups of single or married subjects separately and to 
distinguish between cases of 'voluntary' and 'compulsory' retirement. 
It would be especially useful to employ a stratified random sampling 
plan in order to recruit a sample which is representative of a wider, 
defined population with respect to, for example, sex and occupation. 
The findings of a survey on such a sample may then be more widely 
applicable. 
7.3/ 
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7.3 THE IMPACT OF RETIREMENT ON DIETARY PATTERNS 
The dietary findings suggest that changes in individuals' dietary 
behaviour may have occurred during the period of investigation. 
Examples have been given of the influence of such factors as 
illness, a temporary change in household composition, weight reduction 
or the consumption of particular food items, on the apparent dietary 
changes shown by control subjects as well as retirement subjects. 
Thus, there is a baseline level of fluctuation or change due to factors 
which may be independent of retirement. 
Although psychological, social and economic changes are inevitable 
on retirement and may have prompted alterations in food choice, 
appetite and meal pattern, individual experiences of retirement may 
have been coloured by certain major events which occurred within the 
year. For example, four subjects moved house. In a further two cases 
this was a reason for default and two more subjects were preparing to 
move. Continental holidays of up to three months were enjoyed by four 
men and five women on retirement and a further three women were 
planning such a trip. Seven married men and four married women 
experienced the retirement of a spouse as well as their own retirement. 
Subject 108 retired, moved house and was bereaved all within a few 
months. Other subjects faced a crisis concerning either their own 
health or that of a relative. 
The timing of events such as those described, is likely to affect 
the speed with which an habitual dietary pattern is established in 
retirement. The sentiment of Subject 321 "I still need to get myself 
organised" was echoed by several subjects. On the other hand, Subject 
218, who had visited Canada, celebrated his son's wedding and was 
preparing to move house, all in the first six months after leaving 
work, was anticipating life in retirement after the "euphoria" had 
subsided. Thus, the short-term follow-up survey conducted, might 
profitably be followed by additional surveys, for example, after five 
and ten years, to establish longterm dietary patterns in retirement. 
Health and domestic factors emerged as probable reasons for 
dietary change on retirement. The impact of a reduced income was less 
obvious/ 
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obvious but the possible influence of this on dietary patterns will be 
considered also. 
7.3.1 Effects of Health Status 
Anderson (1978) identified compulsory retirement as a definite 
cause of mental ill-health and unhappiness in old age. The present 
sample was not large enough to allow distinction between cases of 
compulsory and voluntary retirement but a subject's psychological 
disposition toward his or her retirement is likely to differ 
accordingly. Both extremes of attitude to retirement were expressed. 
Whereas it was "euphoria" for Subject 218, Subject 108 (who was 
bereaved after retirement) was depressed and unsettled. Subject 107 
was prescribed valium shortly after she had reluctantly retired. 
A holiday in Australia aided her re-adjustment. Winter-time was in 
some cases a difficult time to retire. Two keen gardeners, for 
instance, were "at a loss" and "bored with retirement" until the 
weather improved. 
Depression increases the nutritional risk (Davies, 1981; Exton-
Smith, 1980a). Subject 108, mentioned above, declared her disinterest 
in food. In her case the follow-up survey was delayed by three months 
because she felt unable to cope with it at the scheduled time. Her 
nutritional intake did not appear to be adversely affected, and neither 
did Lonergan and co-workers (1975) detect any effect of bereavement on 
nutrient intake. However, our Subject (108) did show some dietary 
changes. Her total protein intake increased from 48 g to 65 g with a 
greater proportion consumed in the evening, post-retirement. The 
proportion of protein derived from high fat meat or fish declined from 
27% to 16%. Instead, protein was obtained from egg (on several 
occasions), haddock and sardines, none of which were consumed during 
Survey 1. More of her meal-time was inevitably spent alone (27% pre-
retirement and 90% post-retirement) and more of it was spent with the 
television or radio on (58% pre-retirement and 75% post-retirement). 
Her total meal-time increased from 91 minutes to 116 minutes per day 
on average. 
No/ 
No clinical assessment of health status was conducted. However, 
physical illness or death of a subject or a subject's relative was 
the most common reason for default and amongst the subjects who 
participated fully, six men and four women reported a major health 
trauma experienced at around the time of retirement. Three male and 
three female control subjects experienced a similar trauma during the 
year. In one case (Subject 114) a glaucoma operation effectively 
brought forward her retirement date by two months. Other subjects 
experienced, shortly after retirement: a heart attack (Subject 232); 
leg thrombosis (Subject 229); minor stroke (Subject 212) and duodenal 
ulcer (Subject 102). 
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In addition to this catalogue, two subjects had a fall; one 
(Subject 117) was subsequently diagnosed as having osteoarthritis of 
the spine and weight loss was advised. Subject 215 contracted shingles 
one month after retirement. This kept him indoors for almost six 
months and his weight increased over the year by 2.5 kg. Subject 209 
was undergoing bowel investigations at the time of Survey 2. He 
voluntarily avoided bran and fruit and had deliberately reduced the 
quantity of food eaten at lunch. He reported having lost and regained 
one stone (6 kg) body weight during the year. He had been advised to 
avoid active physical work. 
The example of Subject 232 merits further consideration. Whilst 
in hospital following a heart attack, mild diabetes was diagnosed. 
He was stabilised on diet alone and advised by the hospital dietitian. 
On discharge he received a booklet 'Advice for those recovering from a 
heart attack' (Scottish Health Education Group) which includes dietary 
advice for the overweight and advice for those with high blood lipid 
levels. During the year he lost 4 kg body weight. Dietary changes 
included the omission of sugar in drinks, increased consumption of 
bread, potatoes and cereals and a shift from mainly high fat to mainly 
low fat animal products (Table 39). Although his fruit and vegetable 
intake was relatively low, the inclusion of a daily glass of fruit 
juice boosted the vitamin C intake from 28 mg at Survey 1 to 109 mg 
at Survey 2. 
The possible contributory role of dietary factors or of retirement 
tol 
Table 39 
THE COMPOSITION OF THE DIET RECORDED BY SUBJECT 232 
During the year between Survey 1 and Survey 2, this male subject 
retired and also had a heart attack. 
Energy intake kcal 
MJ 
% Energy from: 
Cereals - high fibre a 
Low fibre 
b Fruit and vegetables 
Animal products - low fat 
high fat 
Sugar products 
Protein intake 
% Protein from: 
Potatoes and pulses 
Bread 
Low fat meat 
g 
fish, egg, dairy 
High fat egg, dairy 
meat, fish 
Fibre intake g 
% Fibre from: 
Potatoes and pulses 
Cereals - high fibre c 
low fibre 
b Fruit and vegetables 
Body weight kg 
a. b. c. see footnotes to Table 37 
Survey 1 
1814 
7.6 
6 
12 
0.8 
7 
52 
10 
60 
1 
4 
3 
15 
37 
31 
5 
9 
34 
22 
21 
70 
Survey 2 
1546 
6.5 
14 
21 
4.9 
17 
19 
o 
67 
3 
13 
23 
23 
10 
14 
10 
15 
36 
32 
17 
66 
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to the aetiology of disease in the above examples is beyond the scope 
of the present discussion. The relevant point is that in some cases , 
the dietary changes observed may have been influenced by a major 
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health event and perhaps by the ensuing medical advice, as well as by 
the experience of retirement. The incidence of chronic illness 
increases with age (WHO, 1981). Not only the experience of ill-health 
but beliefs about health may influence food use (Krondl et al, 1982) 
and prompt change in food habits (Bilderbeck et al, 1981) amongst 
elderly persons. 
7.3.2 Effects of Income Status 
It has been shown that most subjects experienced a drop in income 
on retirement and the reduction appeared to be greater for female than 
for male subjects. The effects of falling income on food habits have 
been reviewed by Wardle (1977). Foods which have the least emotional 
significance tend to be cut back first and these may not be the foods 
of least nutritional value. During the 19th century cotton famine, 
the poor in Lancashire reduced their consumption of all foods, not 
just the more expensive, palatable ones. Purchases of meat and 
potatoes were each cut by 69% on average whereas purchases of butter 
were cut by 52% and those of bread by only 29%. Todhunter (1976) 
found that when elderly subjects economised by reducing food 
expenditure, meat was the first food to be economised. The apparent 
reduction in meat intake by some retirees in the present survey may 
have been partly on economical grounds. 
Wardle (1977) also pointed out that the response of consumers 
to the fall in real income experienced during 1975 was to cut back 
expenditure on convenience foods like frozen vegetables, instant 
potatoes and prepared meals. Instead they increased their purchase of 
cheaper foods like porridge, sausages, bread and flour. The apparent 
fall in fruit and vegetable consumption and the increase in cereal and 
bread consumption shown by some retirees is consistent with this change 
in purchasing pattern. 
In the American Retirement History Study (Murray, 1978) more than 
5,000/ 
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5,000 subjects were interviewed, before and after retirement. A 10% 
fall in income was associated with only a 2% fall in food expenditure. 
Data collected from a sub-sample, however, suggested that meals eaten 
away from home may have been more responsive to income changes. This 
was apparently the case also for Subject 126. She habitually ate 
lunch out on Saturdays but after retirement she stopped doing so; the 
reason offered was that she could no longer afford it. 
Overall, whether the decline in the reported frequency of eating 
out represents a change for the sake of economy, convenience or the 
consequence of a change in social lifestyle cannot be inferred from 
our data. Moreover, only main meals were considered in this context 
and not snacks or alcoholic drinks. The frequency of eating these 
items outside the home might have increased on retirement. 
Individual dietary responses to income reduction on retirement 
were rarely apparent. Subject 314, a former 'Officer in Charge' of an 
Old People's Home, carefully budgeted for her own food expenditure in 
retirement. A weekly menu plan was quantified and costed to enable 
her self-catering to be both efficient and consistent with her beliefs 
about nutrition. In this respect, her behaviour was unusual. Attempts 
by other subjects at more careful budgeting for food on retirement were 
either not obvious, not necessary or not perceived by subjects as being 
necessary. 
It is interesting that more subjects reported being worried about 
the inadequacy of their pension prospectively than when they were 
actually retired. The anticipation of financial hardship was seemingly 
worse than the experience and may in some cases have been ill-founded. 
The chances of poverty increase with age (Jordan, 1978) and this is 
especially the case for women because they tend to live longer and are 
less likely to receive an occupational pension to supplement their 
national pension entitlement. Thus, the effects of financial hardship 
on dietary behaviour are more likely to be observed after longer than 
six months post-retirement. 
Retirees who receive an occupational pension often receive a lump 
sum payment on retirement, which may soften the impact of a reduced 
income. Some retirees might profitably choose to use some of this 
payment/ 
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payment to purchase food equipment such as a freezer, pressure cooker 
or microwave oven. If such facilities enable more economical catering, 
they might be regarded as an investment for future years when financial 
resources become more restrictive. 
7.3.3 Domestic Influences 
Domestic influences on meal pattern were illustrated in Chapter 6. 
Men whose wives went out to work in some cases prepared and ate their 
mid-day meal alone, perhaps having to make their own meal for almost 
the first time in their lives. Woolcott and colleagues (1983) questioned 
subjects aged 18-65 years and found that men with working wives 
participated to a greater extent in food-related household activities 
(although personality factors were of primary importance). The same 
tendency might be found amongst retired men with working wives. 
Subject 240, for instance, prepared the family evening meal on the two 
days in the week when his wife was working, after he had retired. The 
employment status of the spouse of a retiree may be an important 
consideration with respect to daily lifestyle, meal-time companionship, 
the division of household tasks and the net change in household income 
and thus, it may affect dietary patterns in retirement. 
Two further examples of increased participation in food-related 
activities by retired men were notable although in these cases neither 
wife was in paid employment. Subject 235 declared he had taken on most 
of the cooking since retirement. Moreover, since his wife was unable 
to drive, he also did the weekly supermarket shopping. Subject 222 
asserted that stocking the freezer was now "my pigeon" and that he had 
a growing interest in cooking. For some men, as these limited examples 
suggest, retirement may present an opportunity to become involved, 
perhaps for the first time, in the household food provision. 
7.3.4 Effects of Pre-Retirement Education 
A pre-retirement course was attended by more men than women and 
almost half of those attending a course (less than a quarter of all 
retiring/ 
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retiring subjects) had the opportunity to consider nutritional topics. 
The effect of nutritional advice given at pre-retirement courses on 
subsequent dietary behaviour in retirement is currently under 
investigation at the Gerontology Nutrition Unit, University of London. 
The present research has brought to light some of the ways by 
which nutrition education at pre-retirement courses might assist 
individuals to prepare for a healthy retirement. These are outlined 
in a separate section at the conclusion of this chapter. 
7.4/ 
7.4 SUMMARY OF MAIN CONCLUSIONS 
The study has shown ways in which retirement may influence 
dietary patterns and confirms the importance of nutrition education 
for retirement. 
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Although the dietary intakes of our sample were probably adequate 
in most cases, they might be improved by a reduction in fat intake and 
an increase in the intake of complex carbohydrate and fibre. Calcium 
and zinc intakes may have been suboptimal, particularly in cases where 
cereal fibre intake was high. 
Retirement was associated with a tendency to increase the 
consumption of cereals, including bread, and perhaps to decrease that 
of fruit and vegetables. Water intake fell, partly due to the omission 
of between-meal beverages. In the case of the women, a reduction in 
zinc intake was probably associated with a fall in meat intake and a 
rise in lactose intake reflected greater use of dairy foods such as 
milk and yoghurt. They may have also consumed more fish or eggs after 
retirement. 
Blue collar men showed a general reduction in food intake on 
retirement. 
A decline in the variety of foods eaten was found only in the case 
of subjects who had regularly used the staff canteen for lunch, before 
retirement. 
Dietary patterns differed considerably between individuals with 
respect to nutritional intake, food choice and meal pattern; variation 
in intake was especially high in the case of vitamin D and alcohol. 
Diversity, particularly in meal pattern, tended to increase after 
retirement to suit different lifestyles and social circumstances. This 
has important implications for pre-retirement nutrition education and 
emphasises the need to study individual as well as group trends. 
Some individual dietary changes were attributable to changes in 
health or domestic circumstances or to 'slimming' and these factors 
may be, but are not necessarily, associated with retirement. 
7.5/ 
7.5 RECOMMENDATIONS FOR FURTHER WORK 
We recommend that the longitudinal investigation be continued 
with follow-up surveys after about five and ten years, so that long-
term dietary trends in retirement may be explored, including the 
effects of reduced income, failing health and also of bereavement on 
dietary patterns. 
Future surveys might focus on the dietary adaptation of married 
couples to the retirement of one or both partners or on the impact 
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of retirement on the dietary patterns of men and women who live alone. 
The reliability of dietary intake data could be improved by the 
expansion of food tables to indicate the extent of variation in 
nutritional composition as well as the average composition of different 
foods and by the development of statistical methods which take account 
of this variation and of the differences in the underlying distributions 
of intake for different nutrients. 
Further research is needed to establish reference data concerning 
the 'normal' limits of nutritional assessment criteria for older 
populations, including ranges of optimal dietary intakes of essential 
nutrients. Our findings suggest a particular need for further work on 
vitamin and mineral nutrition and ageing. 
The health effects of specific dietary changes made in later life 
warrant investigation, including the implications of reducing the 
daily intake of water and zinc. Also, there is urgent need for 
careful studies to assess the likely benefit to men and women of 
retirement age, of pursuing the dietary goals set out by the NACNE 
committee. 
Meanwhile, the present data have not been exhausted. These 
preliminary findings point to further areas for statistical 
investigation, including trends in the intake of additional nutrients 
and their dietary sources; differences between weekday and weekend 
meal patterns, pre- and post-retirement; analysis of the questionnaire 
responses and their possible associations with dietary characteristics. 
There is scope for methodological studies including comparison between 
the initial dietary history and the seven-day weighed record and the 
influence/ 
influence of survey length on the assessment of dietary composition 
and of meal pattern. 
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Research is also needed to develop effective methods of nutrition 
education to pre-retirement groups, so that the experience of this and 
other surveys can be used to best advantage for future generations 
facing retirement. 
RECOMMENDATIONS FOR NUTRITION EDUCATION 
AT PRE-RETIREMENT COURSES 
"It is never too early and never too late to establish good 
food habits. They are basic to health and enjoyment for young 
and old alike". (Stare, 1977) 
The challenge for pre-retirement nutrition education is this: 
to equip individuals with the knowledge and motivation to develop 
dietary patterns which not only provide pleasure and sustenance 
but which also confer the maximum health advantage to cope with 
the future stresses which may arise in old age. 
The main objectives should be:-
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(i) encourage healthy eating habits in accordance with the principles 
suggested by the NACNE committee, in particular: 
an energy intake appropriate to the level of energy expenditure, 
with emphasis on maintaining both physical activity and food intake 
in retirement, and a 'healthy' body weight. 
more widespread use of wholegrain cereals and of fruit, vegetables 
or fruit juice, fibre from these foods being preferred to the use of 
supplementary bran. 
the use of lean meat, fish, eggs and reduced fat dairy products 
rather than high fat products or fried foods. 
(ii) suggest practical and economical ways of achieving these 
recommendations, including: 
ideas for bread-based snack meals 
uses for fruit and vegetables including salads, main dishes and 
soups. 
guidelines for weight control 
methods of cooking, as alternatives to frying. 
(iii) provide information concerning: 
food products, food labelling and commercial food practices. 
the use of food equipment including deep freeze and pressure 
cooker. 
(iv) stimulate awareness of the social, cultural and psychological 
aspects of food as well as its nutritional role, for example: 
influences/ 
influences on eating behaviour; food prejudices. 
the social value of shared meals. 
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The development of practical skills and leisure interests in 
food-related activities may best be accomplished in separate practical 
classes for the newly retired, such as: 
basic catering courses for those with little or no cooking 
experience, particularly for men. 
advanced courses in oriental, continental or vegetarian cookery, 
yeast cookery, budget catering or freezer management. 
We recommend that all employees who are approaching retirement 
should be given the opportunity to attend a pre-retirement course and 
to consider relevant topics concerning food and nutrition. 
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RECRUITMENT LETTERS 
Contents 
Scottish Office: Letters to Retiring employees and to 
Control Subjects. 
Lothian Regional Council: Recruitment letter, covering 
letter and survey reminder. 
Letter and reply form used to recruit subjects from 
Ferranti Ltd. and B.P. Oil Ltd. 
Letter to subjects who were recruited several months 
before the scheduled survey date. 
173 
SCOTTISH OFFICE 
p"sonnel Division 
16 Waterloo Place Edinburgh EH1 30N 
Telephone 031 556 8400 
Telex 727301 
Your reference 
Our reference MLZ/lO!1 
Date 
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re been approached by the Queen Margaret College with a view to its carrying 
nutritional survey on the diets of Scottish Offic~ staff before and after 
!ment. 
)llege has been given funds by the Scottish Education Department over a 2-3 year 
i to carry out research on the effect of retirement on nutrition. The aim of 
!search is to conduct a survey of a group of men and women before and after 
ement with a view to the results obtained providing valuable information about 
tion in retirement to assist with the planning of nutritional advice given in 
etirement courses. 
ollege proposes to study approximately 100 men and 100 womtn in the year before 
ement. For the survey a random sample of population would have to be taken and 
thought that an organisation such as the Scottish Office which includes many 
rent occupations both industrial and non-industrial might provide a fairly 
Inable sample. To achieve such a sample the College would hope to ask all men 
lomen in the Scottish Office likely to retire in the next 2 years if they would 
lling to take part in the Study. It is proposed that each subject, if willing 
Irticipate, would be asked' to complete a questionnaire about diet in the year 
'e retirement and to keep a two-day record of food intake. The procedure would 
Ipeated, if possible, in the year after retirement. The two-day record of dietary 
:e would simply involve writing down what they had to eat and, if possible, weighing 
:ood. The subject's height and weight and activity pattern would also be most 
11. The information would of course be confidential and given a code number for 
.stical purp9ses. 
)uld be grateful if you would complete' the attached slip indicating whether or 
rou would be prer~red to assist the College in this survey and return it to me at 
earliest convenience. 
3 sincerely 
F~rgu80n 
on the Diet of Scottish Office Staff Before and After Retirement 
Room B2, 1 Waterloo Place. 
sh'/do not wish- to take part in the survey/I would like further information 
he survey-
(Name 
ock ( 
______________________________________ Grade ____________________ _ 
ps (tocation 
( 
(Telephone No & Extension _________________________ Date of Retirement ________ -
)ueen Margaret College 
JINBURGH 
nelpal: Miss Claudine L.Morgan. M.Ed. Clerwood Terrace· Edinburgh· EH12 8TS . Telephone: 031-339 8111 
Dear 
We are conducting a dietary survey on employees of the Civil Service 
and I wonder if you would be prepared to help us. 
It is with the permission of your Personnel Department that I am 
contacting you, and you are under no obligation whatsoever to participate, 
although we would of course greatly appreciate your· co-operation. 
We are asking each subject to keep a weighed record of food and drink 
for seven days and to answer an interview/questionnaire. After 12 
months it is hoped that each subject would repeat the survey. 
The findings of this study will hopefully provide us with useful 
guidelines for the planning of Nutritional advice given at pre-retirement 
courses. 
I will be contacting you in the near future, when I can give you any 
further information, and you can then let me know whether you would be 
willing to assist us. 
Yours sincerely 
Fiona Liddell BSc SRD 
Research Assistant 
C-ompony IHx'!ted bV QI(arantee . registered In Scotland - No.7335 
~ey on Nutrition and Retirement 176 
re are currently undertaking a research study on nutrition and retirement. The 
roject is being supported by the Scottish Education Department and will take 
,lace over the next 2-3 years. 
re aim to survey approximately 100 men and 100 women six months before and after 
'etirement. The results obtained should provide us with valuable information 
,n the effects of retirement on nutrition, which viII assist us in the plar~ir.g 
If nutritional advice given at pre-retirement courses. Very little is kr.~n at 
resent about the dietary habits of people at retirement. Other research studies 
n retirerne-'"lt are undeI"r'ay in London (Queen Eli zabeth College) a.l1d Aberdeen and 
e hope to be able to relate our findings to the results of these surveys. 
e would like to ask all Men a."ld ... omen e~ployees of the Lothian Regional Council, 
ho will be retiring between August 1981 a.l1d October 1982 (at retire~ent-age 
9-65 years), if they would be willing to participate in the study. 
artici?ation involves keeping a weighed record of food intake for one week, and 
daily reco~d of activity patte~n. Subjects will also be requested to a.'"lSWer 
questio~ire relating to diet a.'"ld health, and to have their height a.'"ld weight 
easur~~. All-information collected would of course be treated confide~tially, and 
oded for statistical purposes. 
t would be most helpful to us if you asree to take part in tr..e survey. O:;.e of 
he research staff at Queen Xargaret College, Miss Fiona Liddell ... ill be g~ad 
o contact you to supply further details so that you should ~~lly understa:.d ... r~t 
s involved. If at this stage you decide not to take part, you are of course 
erfectly free to do so. 
should be srate~ if you ... ould co~plete the form below, and return tr.is to the 
erso~el Department, Lothian Regional COQ"lcil, before 31st January 1981. 
urvey o~ ~~trition and ?etire~ent 1981-1983. Please return this slip to the 
ersonnel Depart~"lt, Lothian Regional Council. 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
cC:UP ATleN: ••••••••••••••••••••••••••••••••••••••• 
ORt ~~RESS: ••••••••••••••••••••••••••••••••••••• 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
ATE OF ~-rI~!: ••••••••••••••••••••••••••••••• 
ATE OF BI R'!'R: • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 0 • 0 
a.~ inteested and would like further cetails/ 
do not wish to take part in the study 
~LE7E AS APPROPRIATE 
( }f.r fr.r sfr.i s s ) 
PHO~~ NO: •••••••••••••••••• 
and extension. 
LUI'I'~·- .. --~--.-- -- -- ---. __ .-
Dear Colleague 
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Personnel Manager A.J. Turner 
Regional Headquarters, ' 
George IV Bridge, Edinburgh EH 1 1 UQ 
Telephone 031-229 9292 
Telex 727586 
Ourreference AJT /LB r'lP /39 /2 
Your reference 
Date 6 February 1981 
The Queen Margaret College in Edinburgh is conducting a study on nutrition 
and retirement and the researchers have asked for assistance from the Regional 
Council. The attached note gives some information on the extent to which 
assistance is requested from Regional Council Staff, and also includes a 
"tear-off" slip for return to me. The nature of such a study is obviously 
of importance to everyone who is nearing retirement and it is hoped that 
a sufficient number of employees will volunteer to participate and make the 
study a worthwhile venture. However, I would draw attention to the following 
points, 
* there 1S no obligation on any member of staff to participate. 
* the College have given an assurance that any information provided 
by employees would be considered confidential and to ensure this 
they have requested returns to be forwarded to the Regional 
Council's Personnel Manager. 
* those employees who wish to participate and have not decided their 
actual date of retirement should give the date of their 65th 
birthday as their date of retirement. 
The College would much appreciate your participation in this exercise and 
if you wish further information on this study please contact me at the above 
address (telephone extension 2737). 
Yours sincerely 
~~ -~.~ 
A J Turner 
Personnel Manager 
If telephoning please ask for Mr A J Turner - Ext 2737 
All communications to be addressed to the Personnel Manager 
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Survey Reminder which appeared on the front cover of a staff newsletter 
circulated to all Lothian Regional Council Departments, July 1982. 
QUEEN MARGARET COLLEGE 
SURVEY ON NUTRITION AND RETIREMENT 
The survey is now underway and is progressing well. Our thanks go to 
all who have participated so far. If you have agreed to participate 
but have not yet heard from us - we assure you, you have not been 
forgotten. 
We would appreciate as many replies as possible from employees aged 
59 - 65. Even if your retirement date is unknown, or if you have 
decided not to take part, we would be most grateful if you could let us 
know. 
All volunteers are asked to keep a weighed record of food intake for 
seven days and to answer an interview/questionnaire. All interviews 
are conducted by Miss Fiona Liddell, Research Assistant at Queen 
Margaret College. Usually these take place in the subjects own home. 
If possible, after twelve months each subject would repeat the survey. 
Anyone interested in helping in this way should return the form on the 
circulated letter to the Personnel Department or contact Fiona directly 
on 339 8111, Extension 284. 
Jueen Margaret College 
\lBURGH Clerwood Terrace . Edinburgh. EH12 8TS 
Telephone: 031-339 8111 Principal: Miss Clal,;c;~ L ~/organ, .. 
)ARTMENT OF SCIENCE AND DIETETICS Head of Departrr:ent : Mrs. J.D. Doyle, B.Sc., 
SURV3Y OF NUTRI 'IT ON A~m RErrI REI,~J T 
we at Q-leen l,mgaret College are conducting a research study on. Nut:-i tion 
and Retire::lent, and we ask for your assistance. 'Ib.e project is beir:.g 
supported by the Scottish lliucation Depa...-tI1lent and will ta.<e place o"\'"er 
the r.erl 2 ye ars • 
we aim to survey approxioately 100 Den and 100 women who expect to retire 
within the z:erl few years. It is hoped that the results will assist us 
in pla.z:.n.ing mltri tiona! advice given at pre-retirement co-urses since 
currently \~ry little is kno .... -n about the cha.I1..ges in dietary l:.abi ts of 
people w!:.en they retire. Other related resoaarch studies are beir..g w:derta.-cen 
in Lo~on and. Aberdeen and. it is hoped to relate the findu.gs of all t!;.ese 
PartiCipation involves keeping a weig..~ed record of food intake for one 
ia-eek, and a daily record of your pattern of meals. You .... -ould also be 
~ 
requested to ans:ier sim.ple questior...s relating to diet and health, a!:d to 
have your height and weight measured. All information collected would, of 
course, be treated confidentially and coded for statistical purposes. 
Should you decide to take part, one of the research staff at c;.ueen ~,z.rg2....-et 
College, Miss Fiona Liddell, will be glad. to contact you to supply fu:ther 
details so tl:at you fully understa..'1d what is involved. 
We wcr'.lld be grateful if you could complete the form attached and retl.1...~ it 
to the Perso~el Office, 
~ossible • 
as soon as 
OUUN lIAF:G..~[?Er COLIECE SU~13Y ON ~1JTRI'rICII AlTQ lB'TL-I::2,r:-";T' 
.... 
Fle2.S2 cCD?le-:e the for:n below and. return it to the Personnel ~pc..rt::e!lt 
not later than 19th-January 1982. 
N~€ ••••••••••••• o ••••••••••••••••••••••••••••••••••• (Mr/~~/Y~ss) 
OC8LrATI01 •••••••••••••••••••••••••••••••••••••••••••• 
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WORK ADDR3SS •••••••••••••••••••••••••••• o ••••••••••••• TEL.r.O ••••••••••••••••• 
AND EX7.ENSIOU •••••••••• 
DATS O? P£rr?~T •••••••••••••••••••••••••••••••••••• 
D!!E OF BIRrE ••••••••••••••••••••••••••••••••••••••••• 
Please tick the appropriate box 
I ~ interested and would like further details 
I d.o !lot .-ish to take pa...~ in the study 
)ueen Margaret Co lege 
IBURGH 
,al· MIss Claud me l.Morgan MEd. Clerwood Terrace· Edinburgh· EH12 8TS . Telephone. 031-339 8111 
FL/GC 
Dear 
Thank you for responding to the letter which was circulated from your 
Personnel Department on our behalf, and for your interest in our survey 
on Nutrition and Retirement. 
The study is progressing well. When completed, it will be of great value 
to us in the planning of talks for pre-retirement courses in Edinburgh. 
The success of the study does depend on our being able to survey a large 
number of people, and your co-operation will be very much appreciated. 
I will oe contac1;~ng you again in due eUU1"se. Heallwhile t if the date · ... h~:: 
you expect to ret1re shou~a oe changed from the one you gave on the reply-
form, I'd be grateful if you would let me know as soon as convenient. 
I look forward to meeting you. 
Yours sincerely, 
Fiona Liddell 
Research Assistant 
Department of Science and Dietetics 
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REASONS FOR THE TRANSFER OF SUBJECTS BETWEEN RETIREMENT AND 
CONTROL GROUPS during the course of the survey and for the 
purpose of analysis. 
TRANSFER FROM CONTROL TO RETIREMENT GROUP 
Early retirement on medical grounds 
voluntary early retirement 
Resigned after unsuccessful application for 
early retirement 
Survey 2 took place during outstanding annual 
leave, just prior to retirement 
Survey 2 postponed until after retirement 
Total number of subjects 
TRANSFER FROM RETIREMENT TO CONTROL GROUP 
Early retirement granted but not taken because 
of husband's death 
Continued working past age 60 years 
Total number of subjects 
MEN WOMEN 
0 
2 
1 
1 
0 
4 
o 
o 
o 
2 
1 
1 
1 
1 
6 
1 
2 
3 
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Two case examples illustrate some influences on the decision to retire: 
SUBJECT 314 was Officer in Oharge of an Old Peoples' Home. At the 
time of Survey 1 she expressed preference for continuing in full-time 
employment. A year later she was on sickness leave, awaiting 
certification for retirement on medical grounds. Her wish to retire 
was strengthened by the purchase of her own home in England and by the 
antagonism she experienced with colleagues. Meanwhile, she catered 
independently in her staff flat, maintaining minimal contact with her 
former associates. 
SUBJECT/ 
SUBJECT 320, a secretary, applied for early to t ° re lremen wlth a view to 
travelling to Australia to visit a relative. Disappointed when her 
application was turned down and spurred by plans for the forthcoming 
trip, she resigned. 
PART-TIME WORK PURSUED BY SUBJECTS AFTER RETIREMENT 
Five out of seventy retired subjects were engaged in part-time work 
at the time of Survey 2. 
SUBJECT 
NO. 
118 
208 
227 
216 
228 
SEX 
F 
M 
M 
M 
M 
FORMER 
OCCUPATION 
Social Worker 
Principal in 
Civil Service 
Technical Teacher 
Care Assistant, 
Old Peoples' Home 
Area Superintendant 
of Water Supply 
Services 
PRESENT EMPLOYMENT 
Temporary work with an 
adoption society 
Temporary work in Health 
Service Administration 
Temporary teaching at 
another school 
Hotel Nightwatchman 
Farm Management 
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Only Subject 216 had actively sought work on retirement. Three subjects 
took up temporary posts which made use of their professional expertise, 
each in response to a personal request and reluctantly, in the case of 
Subjects 118 and 227. Subject 228 moved from his tied cottage on 
retirement to a farm cottage. His new tenancy agreement committed him 
to daily responsibilities for the farm cattle. 
There/ 
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There were four additional Subjects who participated in various types 
of work for which they obtained remuneration. 
SUBJECT 
NO. 
123 
206 
308 
119 
SEX 
F 
M 
F 
F 
FORMER 
OCCUPATION 
Secretary 
REMUNERATED WORK IN RETIREMENT 
Seasonal work as tourist guide. 
Not working at the time of 
Survey 2. 
Senior Accountant, Continued part-time, on request, 
Civil Service 
Secretary 
Drama/English 
Teacher 
for three months which concluded 
before Survey 2. 
Dollmaking hobby became 
established as a commercial 
enterprise. 
Greater involvement with her 
husband's occupations: market 
gardening and antique dealing. 
APPENDIX III 
METHODS OF DATA COLLECTION 
Contents 
Weighed Diet Record instructions and examples. 
Collection of Catering Information from commercial 
establishments : specimen letter. 
Meal Record Instructions. 
Collection of Information regarding pre-retirement 
courses : questionnaire sent to retired subjects. 
186 
HOW TO RECORD YOUR FOOD AND DRINK 
Reco~d everything you eat and drink on the record sheets 
provlded. 
Write the date and day at the top of each page. 
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Start a new sheet for each day. The day goes from midni~ht 
to midnight. A snack at 2am belongs to the next day. ~ 
Write in the time and place where you eat(e.g. 8.30am-Home 
1.00pm - Canteen} 
For each meal or snack begin a new section on the record sheet 
(i.e. under the next solid line, see example sheet). 
As far as possible, record the weights of all items 
separately, as shown on the example sheet. 
e.g. Bread, white 
+ Butter 
40 
50 
65 
75 
NOT Ham and Tomato sandwich 75 
+ Ham{lean} 
+ Tomato 
For main meals, first set the pointer to zero. Write the 
weight of the empty plate, then add the foods one at a time, 
noting the total weight (to the nearest 5 grammes) after each 
food is added (see examples). Even sauces and gravy should be 
recorded. If the quantities taken are too small to weigh, 
describe the amount in teaspoons. 
For mixed dishes (e.g. stew) weigh the portion eaten. 
recipe used, if known, or list the main ingredients. 
Give the 
Remember to weigh leftovers (e.g, meat/bones, apple core, orange 
peel) and record what has been left e.g. Chicken bones + skin, 
or bones only. 
For drinks, if possible, glve the separate weights of e.g. tea, 
milk and sugar. 
If alcohol is consumed away from home, record the amount taken 
in ! pints pints, singles, doubles or glasses. In Scotland 
neat spirits are measured in 1/5th gill. Make a note if you are 
served in measures other than 1/5th gill. 
O. Items such as butter, sugar, marmalade, may be ~ept, for ~our 
own personal use at home, in the separate contalners provlded. 
Weigh these as a check at the beginning and end of each day 
(see example sheet), Before breakfast, ensu~e that each. 
container holds sufficient for the day, Reflll the contalner 
if necessary, noting the new, full weight as the "Morning Weight". 
Always weigh containers with their lids on . 
. 1. Describe foods in detail, for example:-
l2. / 
Grilled Pork Sausages 
Wheatmeal sliced·bread 
Tinned garden peas 
Hilk chocolate fruit and 
NOT 
NOT 
NOT 
NOT 
nut bar 
(Give proprietary name if appropriate) 
Sausages 
Bread 
Peas 
Chocolate 
12. 
) 
- ~ -
If weighing is impossible, describe the quantities as 
accurately as possible, for example: _ 
Number of biscuits, sweets, or potatoes 
Slices of bread, meat 
Tablespoons of mince, vegetables, custard 
Cupfuls of soup, milk 
or give an estimated weight. 
If you have any querles at any time please contact me 
Fiona Liddell, 
Queen Margaret College, 
Clerwood Terrace, 
EDINBURGH EH12 8T8. 
Telephone: 031-339-8111 Ext. 284 . 
•• /1 •••••••••• "' •••• /1 ••••••••• 
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DATE: 1, I s,(~ 
DAY OF THE WEEK: 
FOOD CONTAINERS 
DESCRIPTION OF FOOD AND DRINK 
BEGIN A NEW SECTION FOR EACH MEAL 
(ONE ITEM PER LINE) 
SUry. 
o 0 EJ Do"[50 
1 3 5 7 II 11 13 14 
WEIGHT 
f.~"MPLE 
(Of\t,t'\u.ec1 
RECORD 
ME AND 
.ACE 
DATE: :;2 ( 'J 
FOOD CONTAINERS 
DESCRIPTION OF FOOD AND DRINK 
BEGIN A NEW SECTION FOR EACH MEAL. 
(ONE ITEM PER L.INE) 
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Sur;. 
G 0 o DEro 0 
1 3 5 7 II 11 13 14 
FOR OFFICE USE ONl'r 
WEIGHT 
65 
EDI~l ~URGH 
<7-
!!l:~ '~ ~ 
191 Queen Margaret College 
Clerwood Terrace . Edinburgh . E H 12 8TS 
Telephone: 031·339 8111 Principal: Miss Claudine L. Morgan, M.Ed. 
---------------------------------------------------------------------------------~~~~~ 
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7 October 1982 
['he Catering Manager, 
~sk Valley College, 
)ALICEITH , 
fidlothian • 
lear Sir or Madam, 
: would be grateful if you could provide some information to assist me in my 
'esearch work. 
Ie are conducting a dietary surve.;/ of men and women. This involves each subject 
teeping a detailed record of all food and drink taken for seven days, weighing 
~oods as far as possible. 
ruring such a week, one subject ate at your canteen. The food could not be 
reighed but has been described to me. It was as follows: 
Melon 
Ox Tongue 
Salad : lettuce 
egg 
cucumbe!" 
tomato 
Chips 
Apple Pie (pastry top and bottom) 
- with single cream 
Dough ring (served in the Coffee Bar) 
Slice of plain fruit cake (served at tea break). 
:t would be most helpful if you could let me know what weight of each of these 
roods is normally served at your canteen. 
[ lOok forwcLi:d to hearing from Y0U. 
fours sincerely, 
~iona Liddell BSc SRD , , 
Research Assistant 
Company limited by guarantee· registered in Scotland -No.7335 
HOW TO FILL IN YOUR MEAL RECORD AND 
HOW TO RECORD THE TIME SPENT IN OPEN AIR 
Please fill in one sheet each day for seven days. 
Write your subject code number, the day and date at the top of each 
sheet. 
MEAL RECORD 
Note: A meal is ANY occasion when food or drink is taken. 
Complete the record as follows: 
1st Column 
2nd Column 
3rd Column 
4th Column 
5th Column 
Write the time at which the meal began. 
Write down how long (in hours and minutes) you spend 
over each meal. 
Choose the code that describes your posture during the 
meal. e.g. ST = sitting at table. 
If none of the codes are suitable, write in your own 
description. 
Choose the code that describes what company you had, 
if any, during the meal. e.g. SP = spouse. 
If you were doing anything else whilst you were eating/ 
drinking, please indicate by choosing the appropriate 
code. If none are suitable, write in your own 
description. 
TIME SPENT IN OPEN AIR 
Please write down (to the nearest five minutes) how much time you 
spend out in the open-air each day. 
You may use the notebook provided, to jot down each time you go out, 
how many minutes you spend out-of-doors. Then enter the total time 
in the space provided on the record sheet. 
If you are travelling, for example by bus, include the time you take 
to walk to the bus stop and wait for a bus, but NOT the time spent 
actually on the bus. 
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NAME SUBJECT COD:6 
-------
Please tick where appropriate 
1 Dat e of ret i rement 
2 Did you have the opportunity to attend 
a Pre·retirement course? 
3 Did you attend a Pre-retirement course? 
~ Did your wife/husband attend it also? 
Yes 
No 
Yes 
No 
Yes 
No 
Not applicable 
B 
B 
5 Please give the dates, venue and length of the course 
eg May 1982, 1 week's residential course, College of Further Education 
6 Did the course include a session on Nutrition, 
Diet or Cooking? 
Yes 
No B 
7 
- 2 -
Please give any comments you would like to make about the course 
in general or the session on Nutrition (eg relevance of topics 
covered) 
194 
Please return this sheet to Queen Margaret College in enclosed envelope 
~1ank you very much for your co-operation 
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APPENDIX IV 
CLASSIFICATION OF FOODS FOR DIETARY ANALYSIS 
Contents 
Cereal Groups 
Animal Products 
FOOD TYPE 
Grains, Flours 
and Starches 
Bread 
Breakfast Cereals 
Biscuits, cakes 
and pastries 
CLASSIFICATION OF CEREAL GROUPS FOR DIETARY ANALYSIS 
HIGH FIBRE a 
Barley; bran; flour - 100% and 95%, 
rye flour; soya flour; oatmeal; porridge; 
wholemeal pasta; brown rice. 
Wholemeal; brown; Hovis; malt; pumpernickel; 
All-Bran loaf. 
All-Bran; cornflakes; grapenuts; muesli; 
Weetabix; bran flakes; Frosties. 
Rye crispbread; digestive biscuits; oatcakes; 
fruit flapjack; scones - bran or wholemeal; 
wholemeal pastry; blackcurrant pie; 
wholemeal fruit pie. 
LOW FIBRE 
Bemax; cornflour; flour - 72% and 40%; sago; 
semolina. 
White; currant; soda; chappatis. 
Puffed Wheat; Readibrek; Rice Krispies; 
Sugar Puffs; Ricicles. 
Other biscuits and cakes; all puddings 
including: milk pudding; custard; ice cream; 
jelly; sponge puddings; trifle. 
a For the analysis of dietary sources of energy, potatoes and pulses were included in this group. 
f--' 
<.D 
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FOOD TYPE 
Dairy 
Eggs 
Meat 
Meat and Poultry 
Meat products 
Fish 
Fish products 
Chinese foods 
CLASSIFICATION OF ANIMAL PRODUCTS FOR DIETARY ANALYSIS 
LOW FAT 
Skimmed milk; cheese - Edam type, parmesan, 
cottage; low fat natural yoghurt. 
Boiled, poached, fried, etc. 
Lean bacon or gammon; most beef; lean lamb; 
most pork and poultry; game; most offal. 
Minced beef - lean or average; chicken 
casserole; liver casserole; tripe and onions; 
beef stew; hot pot; shepherd's pie; ravioli; 
baked beans with meat; chilli con carne. 
Tinned corned beef or ham; jellied veal; 
fried beefburgers; meat paste; brawn. 
HIGH FAT 
Other milks and cheeses; fruit or flavoured 
yoghurts. 
All egg and cheese dishes. 
Fat bacon or gammon; forerib; most lamb; 
belly pork; duck; tongue. 
Minced beef - lean plus fat; steak pudding; 
Bolognaise sauce; curried meat; Irish stew; 
moussaka; lasagne; toad-in-the-hole; 
meat pies; meat loaf. 
Tinned luncheon meat, stewed steak with gravy 
or tongue; offal products; pate; sausages; 
white pudding. 
Most white and oily fish; cod fried in batter. Plaice fried in batter; fried sprats, 
whitebait or scampi. 
Fried fish fingers; fish paste; fish potato 
pie; kedgeree; fried roe. 
Chow mein; chop suey; sweet and sour; 
pancake roll; meat with nuts and vegetables. 
Fried fish cakes. 
~ 
(!) 
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APPENDIX V 
NUTRITIONAL INTAKE DATA 
Contents 
Daily Nutritional Intake Data for Selected Groups: 
White Collar and Blue Collar Men 
White Collar and Blue Collar Women 
Male and Female Canteen Users 
Women Living Alone 
Changes in Nutritional Intake 
Control Groups. 
Comparison between Retirement and 
198 
DAILY NUTRITIONAL INTAKE DATA FOR SELECTED GROUPS 
Values are means, with standard deviations shown in parenthesis. 
WHITE COLLARa AND BLUE COLL~Ra MEN % Energy from: 
Protein Fat Carbo- Alcohol Protein Fat Carbo- Alcohol ill!, Energy hydrate hydrate 
kcal M.J g g g g 
RETIREMENT SUBJECTS 
White Collar (n = 23) 
Survey 1 2370 (321) 9.9 (1.3) 82 (13) 107 (20) 259 (51) 14 (24) 14 42 41 4 
Survey 2 2442 (480) 10.2 (2.0) 84 (17) 109 (24) 271 (65) 15 (26) 14 42 42 4 
Blue Collar (n = 12) 
Survey 1 2354 (550) 9.8 (2.3) 80 (11) 109 (29) 268 (86) 7 (11) 15 43 42 2 
Survey 2 2001 (394)* 8.4 (1.6) 68 (12)** 90 (18)* 229 (55) 12 (20) 14 42 42 4 
CONTROL SUBJECTS 
White Collar (n = 14) 
Survey 1 2458 (505) 10.3 (2.1) 83 ( 7) 105 (22) 247 (63) 32 (45) 15 40 39 8 
Survey 2 2380 (577) 9.9 (2.4) 81 (15) 104 (26) 244 (66) 29 (39) 14 41 38 8 
Blue Collar (n = 8) 
Survey 1 2509 (509) 10.5 (2.1) 82 (16) 112 (23) 304 (72) 4 (5) 14 42 45 1 
Survey 2 2414 (532) 10.1 (2.2) 83 (19) 109 (22) 284 (88) 6 (6) 14 43 43 1 
Significant differences from Survey 1 are shown: * p< 0.05 ** P < 0.01 I-' 
<.0 
:1 see p 41 for definitions <.0 
WHITE COLLAR AND BLUE COLLAR MEN, continued 
Fibre a Sugars b Lactose 
g g g 
RETIREMENT SUBJECTS 
White Collar (n = 23) 
Survey 1 18 (6) 103 (43) 12 (7) 
Survey 2 19 (5) 108 (47) 12 (7) 
Blue Collar (n = 12) 
Survey 1 14 (4) 103 (49) 11 (8) 
Survey 2 13 (5) 79 (25)* 8 (6)* 
CONTROL SUBJECTS 
vfuite Collar (n = 14) 
Survey 1 16 (6) 103 (39) 12 (6) 
Survey 2 16 (6) 99 (44) 11 (6) 
Blue Collar (n = 8) 
Survey 1 12 (5) 126 (54) 14 (11) 
Survey 2 12 (4) 120 (73) 13 (12) 
a see p 90 b free monosaccharides and disaccharides 
Water Vitamin D Vitamin CC 
g pg mg 
2017 (455) 3.4 (2.1) 57 (25) 
1987 (444) 4.0 (3.3) 61 (25) 
2008 (529) 3.0 (1.9) 33 (12) 
1746 (639)* 3.5 (2.6) 28 (17) 
1913 (589) 3.1 (1.5) 62 (26) 
1962 (571) 4.0 (2.2)* 55 (20) 
1986 (369) 2.1 (0.8) 43 (18) 
1916 (312) 1.9 (1.0) 42 (22) 
c see p 87 d see p 89 
Total d 
Folate 
pg 
161 (39) 
168 (42) 
201 (242) 
112 (45) 
175 (41) 
169 (61) 
139 (39) 
127 (35) 
Thiamin 
mg 
1.2 (0.3) 
1.2 (0.3) 
1.1 (0.2) 
1.0 (0.3) 
1.1 (0.3) 
1.1 (0.2) 
1.1 (0.3) 
1.1 (0.3) 
mg per K' 
1000 kca'~@ 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.4 
0.5 
I\) 
o 
o 
WHITE COLLAR AND BLUE COLLAR MEN, continued 
Potassium Calcium 
rng per rng per 
mg 1000 kcal mg 1000 kcal 
RETIREMENT SUBJECTS 
White Collar (n = 23) 
Survey 1 3147 (549) 1370 861 (173) 366 
Survey 2 3119 (626) 1293 926 (259) 379 
Blue Collar (n = 12) 
Survey 1 2699 (590) 1184 892 (305) 377 
Survey 2 2353 (692)* 1147 696 (224)** 343 
CONTROL SUBJECTS 
White Collar (n = 14) 
Survey 1 3337 (486) 1400 984 (217) 406 
Survey 2 3328 (727) 1424 874 (192)* 375 
Blue Collar (n = 8) 
Survey 1 3241 (826) 1293 891 (321) 350 
Survey 2 3100 (840) 1294 904 (296) 376 
Iron 
mg per 
mg 1000 kcal 
14.4 (4.5) 6.1 
14.1 (3.1) 5.9 
12.3 (2.6) 5.6 
10.5 (3.0)** 5.3 
13.2 (2.1) 5.5 
13.3 (3.5) 5.8 
12.5 (3.5) 5.0 
11.5 (2.4) 4.8 
Zinc 
mg 
10.5 (2.4) 
10.6 (2.2) 
9.9 (1.4) 
8.5 (2.1)* 
10.5 (1.7) 
10.1 (1.8) 
9.7 (1.6) 
10.4 (2.5) 
mg per 
1000 kcal 
4.5 
4.4 
4.4 
4.3 
4.5 
4.4 
3.9 
4.4 
I\) 
o 
f-' 
WHITE COLLAR AND BLUE COLLAR WOMEN 
Energy Protein 
kcal MJ g 
RETIREMENT SUBJECTS 
White Collar (n = 18) 
Survey 1 1826 (527) 7.6 (2.2) 67 (16) 
Survey 2 1812 (510) 7.6 (2.1) 62 (11) 
Blue Collar (n = 15) 
Survey 1 1747 (357) 7.3 (1.5) 66 (15) 
Survey 2 1776 (243) 7.4 (1.0) 68 (18) 
CONTROL SUBJECTS 
White Collar (n = 12) 
Survey 1 1890 (377) 7.9 (1.6) 66 (23) 
Survey 2 1839 (375) 7.7 (1.6) 68 (21) 
Blue Collar (n = 12) 
Survey 1 1774 (585) 7.4 (2.4) 63 (7) 
Survey 2 1699 (789) 7.1 (3.3) 60 (6) 
Signifir:8nt differences from Survey 1 are shown: * p (0.05 
Fat Carbo- Alcohol Protein hydrate 
g g g 
90 (31) 194 (59) 3 (2) 16 
84 (23) 192 (56) 3 (4) 15 
83 (20) 193 (44) 1 (2) 15 
88 (30) 201 (45) 2 (3) 16 
88 (22) 210 (51) 4 (8) 15 
89 (19) 196 (56)* 5 (10) 14 
81 (24) 199(100) 3 (6) 16 
78 (32) 195(123) 3 (5) 15 
** p < O. 01 
% Energy from: 
Fat Carbo-hydrate 
45 40 
44 41 
44 41 
43 43 
43 41 
45 40 
43 40 
43 42 
Alcohol 
1 
2 
1 
1 
2 
2 
2 
1 
(\) 
o 
(\) 
WHITE COLLAR AND BLUE COLLAR WOMEN, continued 
Fibre a Sugars b Lactose 
g g g 
RETIREMENT SUBJECTS 
White Collar (n = 18) 
Survey 1 15 (4) 73 (32) 8 (6) 
Survey 2 15 (5) 73 (29) 9 (7) 
Blue Collar (n = 15) 
Survey 1 15 (7) 63 (26) 9 (6) 
Survey 2 15 (5) 67 (27) 12 (9) 
CONTROL SUBJECTS 
White Collar (n = 12) 
Survey 1 18 (7) 78 (22) 12 (5) 
Survey 2 17 (6) 77 (24) 12 (7) 
Blue Collar (n = 12) 
Survey 1 12 (6) 79 (63) 9 (9) 
Survey 2 10 (5) 76 (83) 10 (12) 
a see p 90 b free monosaccharides and disaccharides 
Water Vitamin D Vitamin CC 
g pg mg 
1692 (291) 2.9 (1.9) 64 (34) 
1628 (355) 3.0 (2.9) 63 (25) 
1674 (268) 2.5 (2.0) 55 (37) 
1590 (279) 3.6 (2.0) 56 (23) 
1798 (517) 2.6 (2.0) 64 (53) 
1667 (455) 2.2 (0.6) 64 (37) 
1589 (442) 2.1 (1.0) 48 (28) 
1501 (535) 1.8 (1.1) 44 (17) 
c see p 87 d see p 89 
Total d 
Folate 
}lg 
141 (48) 
151 (52) 
142 (43) 
133 (49) 
149 (45) 
150 (50) 
112 (39) 
97 (35) 
Thiamin 
mg 
0.9 (0.2) 
1.0 (0.4) 
1.1 (0.3) 
1.1 (0.4) 
1.0 (0.3) 
0.9 (0.3) 
1.0 (0.4) 
0.8 (0.3)* 
ro.g per 
1000 kCf. 
0.5 
0.6 
0.6 
0.6 
0.5 
0.5 
0.6 
0.5 
I\) 
o 
w 
WHITE COLLAR AND BLUE COLLAR WOMEN, continued 
Potassium Calcium 
mg mg per mg mg per 1000 kcal 1000 kcal 
RETIREMENT SUBJECTS 
White Collar (n = 18) 
Survey 1 2424 (442) 1397 834 (216) 474 
Survey 2 2348 (448) 1377 744 (214) 429 
Blue Collar (n = 15) 
Survey 1 2430 (515) 1413 721 (191) 416 
Survey 2 2518 (494) 1427 787 (206) 442 
CONTROL SUBJECTS 
White Collar (n = 12) 
Survey 1 2595 (572) 1388 918 (244) 491 
Survey 2 2473 (623) 1348 888 (370) 476 
Blue Collar (n = 12) 
Survey 1 2424 (688) 1457 680 (302) 381 
Survey 2 2247 (788) 1409 656 (438) 375 
Iron 
mg mg per 1000 kcal 
10.9 (3.1) 6.1 
11.3 (5.5) 6.4 
11.0 (3.1) 6.3 
11.0 (3.3) 6.2 
13.2 (7.7) 6.9 
11.3 (3.4) 6.1 
11.0 (7.4) 7.1 
8.8 (2.8) 5.6 
Zinc 
mg 
8.4 (2.3) 
7.4 (1.9) 
8.5 (2.7) 
8.2 (3.0) 
9.2 (2.3) 
8.9 (2.2) 
7.9 (2.2) 
7.5 (2.2) 
mg per 
1000 kcal 
4.8 
4.3 
4.8 
4.6 
4.9 
4.9 
4.7 
4.8 
I\) 
o 
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MALE AND FEMALE CANTEEN USERS a 
Energy Protein Fat Carbo-hydrate 
g 
Alcohol 
MEN 
RETIREMENT SUBJECTS (n = 16) 
Survey 1 
Survey 2 
CONTROL SUBJECTS (n = 10) 
WOMEN 
Survey 1 
Survey 2 
RETIREMENT SUBJECTS (n = 14) 
Survey 1 
Survey 2 
CONTROL SUBJECTS (n = 9) 
Survey 1 
Survey 2 
kcal 
2343 (447) 
2378 (562) 
2290 (454) 
2283 (492) 
1877 (318) 
1906 (246) 
1853 (555) 
1592 (526)* 
MJ g g g 
9.8 (1. 9) 83 (14) 107 (23) 263 (69) 8 (8) 
9.9 (2.3) 84 (19) 110 (26) 268 (86) 10 (10) 
9.6 (1.9) 83 (10) 101 (25) 255 (72) 13 (13) 
9.5 (2.1) 80 (15) 101 (22) 253 (82) 14 (14) 
7.8 (1.3) 72 (12) 83 (18) 204 (35) 1 (2) 
8.0 (1.0) 71 (18) 79 (16) 208 (44) 2 (3) 
7.7 (2.3) 68 (13) 90 (27) 193 (84) 2 (4) 
6.7 (2.2) 70 (22) 75 (26)* 176 (66) 2 (4) 
Significant differences from Survey 1 are shown: * p < 0.05 
a see p 68 for definition 
% Energy from: 
Protein Fat 
15 
15 
15 
15 
15 
15 
18 
16 
43 
43 
40 
41 
44 
45 
46 
44 
Carbo-
hydrate Alcohol 
42 
41 
41 
40 
41 
41 
37 
41 
2 
3 
5 
5 
0 
1 
1 
1 
f\) 
0 
(}1 
MALE AND FEMALE CANTEEN USERS, continued 
MEN 
RETIREMENT SUBJECTS (n = 16) 
Survey 1 
Survey 2 
CONTROL SUBJECTS (n = 10) 
WOMEN 
Survey 1 
Survey 2 
RETIREMENT SUBJECTS (n = 14) 
Survey 1 
Survey 2 
CONTROL SUBJECTS (n = 9) 
Survey 1 
Survey 2 
Fibrea 
g 
16 (5) 
18 (5) 
15 (7) 
15 (5) 
18 (6) 
17 (4) 
13 (7) 
12 (7) 
b Sugars 
g 
111 (50) 
108 (55) 
111 (52) 
113 (56) 
72 (21) 
75 (24) 
67 (42) 
59 (36) 
Lactose 
g 
12 (7) 
12 (7) 
Water 
g 
2012 (425) 
1924 (486) 
14 (9) 2013 (356) 
13 (11) 2003 (411) 
9 (6) 1819 (235) 
13 (8) * 1619 (264)* 
9 (6) 1648 (436) 
6 (5)* 1445 (426)* 
a see p 90 b free monosaccharides and disaccharides c see p 87 
Vitamin D Vitamin CC 
pg lUg 
3.4 (2.2) 
3.9 (3.3) 
2.6 (0.9) 
3.3 (2.3) 
2.9 (2.0) 
3.9 (3.0) 
3.3 (2.1) 
2.0 (1.0) 
54 (28) 
55 (33) 
65 (27) 
54 (14) 
57 (24) 
64 (17) 
53 (37) 
47 (25) 
d see p 89 
d Total Thiamin 
Folate 
pg mg 
203 (206) 1.2 (0.3) 
152 (36) 1.2 (0.3) 
161 (35) 
144 (32) 
157 (36) 
164 (61) 
127 (45) 
101 (45) 
1.1 (0.2) 
1.0 (0.2)* 
1.0 (0.2) 
1.2 (0.4) 
1.0 (0.4) 
0.9 (0.3) 
mg per '1f 
1000 kca J@ 
0.5 
0.5 
0.5 
0.4 
0.5 
0.6 
0.6 
0.6 
I\) 
o 
O'l 
MALE AND FEMALE CANTEEN USERS, continued 
MEN 
RETIREMENT SUBJECTS (n = 16) 
Survey 1 
Survey 2 
CONTROL SUBJECTS (n = 10) 
WOMEN 
Survey 1 
Survey 2 
RETIREMENT SUBJECTS (n =14) 
Survey 1 
Survey 2 
CONTROL SUBJECTS (n = 9) 
Survey 1 
Survey 2 
Potassium 
mg 
3115 (645) 
2927 (742) 
3102 (463) 
3078 (532) 
2705 (450) 
2695 (543) 
2632 (630) 
2209 (641) 
mg per 
1000 kcal 
1345 
1227 
1398 
1363 
1457 
1415 
1529 
1456 
Calcium 
mg per 
mg 1000 kcal 
828 (222) 
877 (309) 
939 (288) 
895 (253) 
779 (220) 
828 (228) 
717 (275) 
550 (220)* 
353 
361 
407 
396 
415 
432 
382 
346 
Iron 
mg 
13.8 (4.9) 
13.7 (3.6) 
13.0 (2.7) 
12.4 (2.8) 
12.3 (2.4) 
12.6 (5.9) 
12.8 (8.1) 
9.6 (3.4) 
mg per 
1000 kcal 
6.0 
6.0 
5.7 
5.6 
6.7 
6.5 
8.0 
6.2 
Zinc 
mg 
10.3 (2.4) 
10.5 (1.9) 
10.6 (1.8) 
9.9 (1.8) 
9.7 (2.2) 
9.1 (2.9) 
8.8 (2.3) 
7.7 (2.4) 
mg per 
1000 kcal 
4.4 
4.6 
4.8 
4.4 
5.3 
4.8 
5.0 
5.0 
J\) 
o 
......:J 
WOMEN LIVING ALONE a 
RETIREMENT SUBJECTS (n = 13) 
Survey 1 
Survey 2 
CONTROL SUBJECTS (n = 9) 
Survey 1 
Survey 2 
Energy 
kcal 
1910 (347) 
1807 (374) 
1959 (473) 
1784 (429) 
Protein Fat 
MJ g g 
8.0 (l.5) 70 (17) 92 (23) 
7.6 (l.6) 65 (12) 87 (19) 
8. 2 (2. 0) 71 (22) 94 (26) 
7.5 (l. 8) 73 (22) 87 (19) 
Significant differences from Survey 1 are shown: * p < 0.05 
a see p 44 for definition 
Carbo- Alcohol hydrate 
g g 
208 (37) 2 (2) 
197 (56) 3 (4) 
212 (57) 1 (2) 
190 (64) * 3 (4) 
% Energy from: 
Protein 
15 
15 
16 
15 
Fat 
45 
45 
45 
46 
Carbo-
hydrate 
41 
40 
41 
39 
Alcohol i· 
1 
1 
1 
1 
I\) 
o 
a> 
WOMEN LIVING ALONE, continued 
RETIREMENT SUBJECTS (n = 13) 
Survey 1 
Survey 2 
CONTROL SUBJECTS (n = 9) 
Survey 1 
Survey 2 
Fibre a 
g 
15 (6) 
15 (5) 
18 (9) 
17 (7) 
Sugars b 
g 
67 (22) 
72 (24) 
70 (30) 
64 (36) 
Lactose 
g 
11 (5) 
12 (9) 
11 (5) 
9 (5) 
a see p 90 b free monosaccharides and disaccharides 
Water Vitamin D 
g pg 
1769 (286) 2.9 (2.0) 
1655 (288) 3.4 (2.1) 
1808 (641) 2.8 (2.3) 
1532 (395)* 2.0 (0.7) 
Vitamin CC 
mg 
59 (36) 
62 (27) 
49 (30) 
52 (24) 
c see p 87 d see p 89 
Total d 
Folate 
pg 
143 (43) 
156 (60) 
132 (48) 
137 (65) 
Thiamin 
Itlg 
1.0 (0.3) 
1.1 (0.4) 
1.0 (0.4) 
0.9 (0.3)* 
mg per 
1000 kca 
0.5 
0.6 
0.5 
0.5 
/\) 
o 
c.o 
WOMEN LIVING ALONE, continued 
RETIREMENT SUBJECTS (n = 13) 
Survey 1 
Survey 2 
CONTROL SUBJECTS (n = 9) 
Survey 1 
Survey 2 
Potassium 
mg 
2597 (489) 
2478 (601) 
2789 (623) 
2452 (569)* 
mg per 
1000 kca1 
1386 
1377 
1458 
1402 
Calcium 
mg 
925 (152) 
800 (229) 
869 (258) 
793 (340) 
mg per 
1000 kcal 
492 
444 
401 
446 
mg 
11.1 (2.7) 
11.7 (6.1) 
11. 3 (3.4) 
11.2 (4.0) 
Iron 
mg per 
1000 kcal 
5.8 
6.3 
5.7 
6.1 
Zinc 
mg 
8.5 (2.4) 
7.8 (2.1) 
9.3 (2.8) 
8.6 (2.0) 
mg per 
1000 kca1 
4.4 
4.3 
4.8 
4.9 
I\) 
I-' 
o 
CHANGES IN NUTRITIONAL INTAKE COMPARISON BETWEEN RETIREMENT AND CONTROL GROUPS 
Values are means, with standard deviations given in parenthesis. A positive (negative) value represents a higher 
(lower) mean intake at Survey 2 than at Survey 1. 
MEN WOMEN 
RETIREMENT CONTROL RETIREMENT CONTROL 
A ENERGY kcal 74 (450) - 84 (267) 25 (351) 63 (318) 
6 PROTEIN g 3 (13) 1 (14) 2 (14) 6 (17) 
6 FAT g 5 (24) 1 (18) 1 (24) 1 (18) 
A CARBOHYDRATE g 4 (63) 14 (40) + 3 (44) 9 (44) 
6. FIBRE g + 0.5 (4.7) + 0.3 (5.0) - 0.1 (4.6) - 1.5 (44) 
6. SUGAR g 4 (39) 5 (26) + 2 (21) 2 (22) 
6. LACTOSE g - 0.6 (5.4) - 1.6 (5.9) + 2.0 (6.0) + 0.2 (4.1) 
A WATER g - 1.9 (315) + 5 (302) - 88 (307) - 107 (346) 
~ ALCOHOL g + 0.7 (9.3) - 1. 8 (14.2) + 0.6 (3.3) + 0.3 (3.1) 
A POTASSIUM mg - 137 (556) 57 (498) - 124 (451) - 123 (554) 
A CALCIUM mg - 24 (254) - 65 (191) - 21 (243) - 27 (219) 
L:J.. IRON mg - 0.9 (4.1) - 0.3 (3.5) 0.0 (4.7) - 2.0 (6.9) 
A ZINC mg - 1.5 (7.7) 0.0 (2.3) v - 0.7 (2.3) - 0.4 (1.9) 
A VITAMIN D ug + 0.6 (3.3) + 0.5 (1.7) v + 0.5 (3.0) - 0.3 (1.6) v 
A VITAMIN C mg + 3 (25) 5 (25) - 0.5 (26.8) - 3.0 (25.7) 
A FOLATE ug - 26 (156) 8 (38) v + 2 (54) - 12 (45) 
A THIAMIN mg 0.0 (0.4) 0.0 (0.2) v + 0.1 (0.3) - 0.1 (0.3) # 
Significant differences between retirement and control groups are shown: # p<0.05 (one-tailed test) f\) ~ 
~ 
v variances are unequal at the 1% significance level. 
APPENDIX VI 
DIETARY COMPOSITION DATA 
Contents 
Sources of Dietary Energy, Protein and Fibre for Selected Groups: 
White Collar and Blue Collar Men 
White Collar and Blue Collar Women 
Male and Female Canteen Users 
Women Living Alone 
Changes in the percentage Source of Dietary Energy, Protein and 
Fibre: Comparison between Retirement and Control Groups. 
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SOURCES OF DIETARY ENERGY, PROTEIN AND FIBRE FOR SELECTED GROUPS 
The mean percentage contribution from each food group is given, with standard deviations shown in parenthesis. 
WHITE COLLARe AND BLUE COLLARe MEN 
RETIREMENT SUBJECTS 
Whi te Collar· (n = 23) 
Survey 1 
Survey 2 
Blue Collar (n = 12) 
Survey 1 
Survey 2 
CONTROL SUBJECTS 
White Collar (n = 14) 
Survey 1 
Survey 2 
Blue Collar (n = 8) 
Survey 1 
Survey 2 
Cereals a 
Highb 
Fibre 
17 (8) 
16 (7) 
14 (7) 
14 (9) 
14 (7) 
16 (10) 
15 (7) 
12 (7) 
Low 
Fibre 
21 (9) 
24 (8) 
23 (8) 
24 (9) 
20 (10) 
17 (10)* 
26 (5) 
26 (4) 
Significant differences from Survey 1 are shown: 
% Energy 
Fruit andc 
Vegetables 
3 (1) 
3 (2) 
1 (1) 
1 (1) 
3 (2) 
3 (2) 
1 (1) 
2 (1) 
* p < 0.05 
from: 
Animal Productsa 
Low Fat 
11 (5) 
11 (4) 
12 (6) 
12 (5) 
13 (8) 
13 (5) 
10 (3) 
12 (5) 
** P < 0.01 
High Fat 
23 (9) 
20 (7) 
20 (6) 
20 (9) 
20 (6) 
21 (8) 
21 (6) 
21 (4) 
a, b, c, d see footnotes to Table 26 e see p 41 for definition 
Sugard 
Products 
7 (6) 
7 (5) 
11 (6) 
9 (5) 
6 (5) 
6 (4) 
12 (8) 
11 (8) 
% 
Unaccounted 
18 
19 
19 
19 
24 
24 
15 
16 
Mean 
Intake 
kcal/d 
2370 
2442 
2354 
2001 
2458 
2380 
2509 
2414 
I\) 
I-' 
tAl 
WHITE COLLAR AND BLUE COLLAR MEN, continued 
% Protein from: 
Low Fat Products a 
Potatoes Bread Meat Fish, Egg & Pulses and Dairy 
RETIREMENT SUBJECTS 
White Collar (n = 23) 
Survey 1 3 (1) 9 (5) 17 (9) 15 (8) 
Survey 2 3 (2) 12 (5) ** 18 (8) 15 (7) 
Blue Collar (n = 12) 
Survey 1 4 (2) 16 (5) 20 (12) 13 (5) 
Survey 2 4 (2) 16 (5) 22 (9) 11 (5) 
CONTROL SUBJECTS 
White Collar (n = 14) 
Survey 1 4 (1) 10 (5) 21 (13) 15 (7) 
Survey 2 4 (2) 10 (5) 21 (10) 15 (6) 
Blue Collar (n = 8) 
Survey 1 6 (3) 13 (7) 24 (9) 9 (4) 
Survey 2 4 (3) 12 (7) 26 (7) 11 (7) 
a see Appendix IV 
High Fat Productsa 
Egg and Meat and 
Dairy Fish 
14 (7) 19 (8) 
13 (5) 15 (7)* 
15 (8) 15 (7) 
13 (7) 16 (8) 
16 (7) 14 (6) 
13 (6)* 15 (12) 
16 (8) 16 (8) 
15 (9) 15 (10) 
% 
Unaccounted 
23 
24 
17 
18 
20 
22 
16 
17 
Mean 
Intake 
g/day 
82 
84 
80 
68 
83 
81 
82 
83 
(\) 
f-' 
.s::. 
WHITE COLLAR AND BLUE COLLAR MEN, continued 
% Fibre 
Cereals a 
Potatoes High Low 
& Pulses Fibre Fibre 
RETIREMENT SUBJECTS 
White Collar (n = 23) 
Survey 1 8 (6) 36 (19) 18 (10) 
Survey 2 8 (8) 38 (20) 20 (11) 
Blue Collar (n = 12) 
Survey 1 12 (8) 24 (21) 34 (16) 
Survey 2 14 (9) 23 (27) 32 (17) 
CONTROL SUBJECTS 
White Collar (n = 14) 
Survey 1 10 (7) 27 (15) 22 (14) 
Survey 2 11 (9) 28 (18) 16 (10)* 
Blue Collar (n = 8) 
Survey 1 13 (9) 17 (13) 41 (16) 
Survey 2 12 (7) 13 (14) 40 (14) 
;\ see Appendix IV 
from: 
Fruit and % 
Vegetables Unaccounted 
26 (12) 12 
21 (10)* 13 
14 (7) 16 
13 (10) 18 
26 (9) 15 
27 (7) 18 
16 (5) 13 
22 (14) 13 
Mean 
Intake 
g/day 
18 
19 
14 
13 
16 
16 
12 
12 
I\) 
f-' 
tJ1 
WHITE COLLAR AND BLUE COLLAR WOMEN 
% Energy from: 
Cereals a Animal Productsa Mean 
Hight> Low Fruit andc Sugar d % Intake 
Fibre Fibre Vegetables Low Fat High Fat Products Unaccounted kcal/d 
RETIREMENT SUBJECTS 
White Collar (n = 18) 
Survey 1 12 (6) 23 (8) 5 (4) 13 (5) 23 (9) 5 (3) 19 1826 
Survey 2 13 (7) 24 (10) 5 (3) 12 (5) 21 (8) 7 (5)* 18 1812 
Blue Collar (n = 15) 
Survey 1 14 (7) 22 (7) 4 (2) 12 (4) 21 (8) 5 (5) 22 1747 
Survey 2 16 (6) 25 (9) 3 (2)* 15 (9) 18 (9) 5 (3) 18 1776 
CONTROL SUBJECTS 
White Collar (n = 12) 
Survey 1 14 (5) 25 (8) 5 (3) 12 (5) 18 (18) 6 (3) 20 1890 
Survey 2 15 (6) 22 (11) 4 (2) 11 (4) 14 (6) 5 (3) 29 1839 
Blue Collar (n = 12) 
Survey 1 14 (9) 21 (12) 4 (4) 18 (18) 21 (5) 9 (9) 13 1774 
Survey 2 15 (9) 24 (8) 3 (2) 14 (6) 22 (6) 9 (9) 13 1699 
Significant differences from Survey 1 are shown: * p<0.05 ** p (0.01 
a, b, c, d see footnotes to Table 26 
N 
I-' 
'" 
WHITE COLLAR AND BLUE COLLAR WOMEN, continued 
% 
Potatoes Bread & Pulses 
RETIREMENT SUBJECTS 
White Collar (n = 18) 
Survey 1 2 (1) 11 (7) 
Survey 2 3 (2) 12 (6) 
Blue Collar (n = 15) 
Survey 1 3 (3) 13 (6) 
Survey 2 3 (2) 14 (8) 
CONTROL SUBJECTS 
White Collar (n = 12) 
Survey 1 2 (2) 11 (4) 
Survey 2 3 (2) 11 (4) 
Blue Collar (n = 12) 
Survey 1 4 (3) 13 (8) 
Survey 2 4 (3) 11 (4) 
a see Appendix IV 
Protein from: 
Low Fat Productsa High Fat Products a 
Meat Fish, Egg Egg and Meat and 
and Dairy Dairy Fish 
21 (11) 14 (6) 19 (8) 12 (7) 
18 (12) 16 (8) 16 (7) 14 (11) 
17 (12) 15 (9) 12 (8) 17 (8) 
18 (11) 19 (8) 13 (8) 10 (3)** 
15 (9) 18 (12) 18 (7) 13 (8) 
15 (9) 14 (7) 21 (11) 14 (8) 
23 (15) 15 (5) 14 (10) 14 (4) 
24 (11) 15 (8) 14 (10) 14 (7) 
% 
Unaccounted 
21 
21 
23 
23 
23 
22 
17 
18 
Mean 
Intake 
g/day 
67 
62 
66 
68 
66 
68 
63 
60 
I\.) 
,.... 
-.,J 
WHITE COLLAR AND BLUE COLLAR WOMEN, continued 
% Fibre 
Cereals a 
Potatoes High Low 
& Pulses Fibre Fibre 
RETIREMENT SUBJECTS 
White Collar (n = 18) 
Survey 1 7 (5) 22 (14) 23 (18) 
Survey 2 8 (8) 29 (18)* 21 (15) 
Blue Collar (n = 15) 
Survey 1 8 (8) 27 (18) 21 (12) 
Survey 2 7 (6) 35 (20) 24 (14) 
CONTROL SUBJECTS 
White Collar (n = 12) 
Survey 1 6 (4) 35 (15) 18 (10) 
Survey 2 8 (5) 39 (14) 14 (7) 
Blue Collar (n = 12) 
Survey 1 13 (10) 19 (15) 24 (16) 
Survey 2 10 (10) 17 (23) 29 (18) 
a see Appendix IV 
from: 
Fruit and % 
Vegetables Unaccounted 
33 (14) 15 
31 (12) 11 
29 (9) 15 
21 (9) ** 13 
27 (15) 14 
28 (14) 11 
33 (24) 11 
27 (12) 17 
Mean 
Intake 
g/day 
15 
15 
15 
15 
18 
17 
12 
10 
f\) 
...... 
ex> 
MALE AND FEMALE CANTEEN USERSe 
% Energy from: 
Cereals a Animal Productsa 
Highb Low Fruit andc 
Fibre Fibre Vegetables Low Fat High Fat 
MEN 
RETIREMENT SUBJECTS (n = 16) 
Survey 1 15 (7) 22 (9) 2 (2) 13 (5) 22 (9) 
Survey 2 17 (8) 22 (8) 2 (2) 12 (4) 21 (8) 
CONTROL SUBJECTS (n = 10) 
Survey 1 15 (7) 21 (9) 3 (2) 14 (9) 21 (6) 
Survey 2 14 (6) 20 (10) 3 (2) 14 (5) 21 (5) 
WOMEN 
RETIREMENT SUBJECTS (n = 14) 
Survey 1 17 (6) 23 (6) 4 (2) 13 (5) 22 (11) 
Survey 2 17 (4) 23 (8) 5 (2) 15 (9) 17 (7)** 
CONTROL SUBJECTS (n = 9) 
Survey 1 16 (9) 22 (13) 3 (3) 20 (20) 20 (5) 
Survey 2 16 (8) 23 (11) 3 (3) 14 (6) 22 (7) 
Significant differences from Survey 1 are shown: * p<O.05 ** p<O.Ol 
a, b, c, d see footnotes to Table 26 e see p 68 for defini tion 
Sugar d % 
Products Unaccounted 
9 (7) 19 
8 (6) 18 
9 (8) 17 
9 (7) 19 
4 (4) 17 
5 (3) 18 
5 (6) 14 
5 (5) 17 
Mean 
Intake 
kcal/d 
2343 
2378 
2290 
2283 
1877 
1906 
1853 
1592 
(\) 
I-' 
<D 
MALE AND FEMALE CANTEEN USERS, continued 
% Protein from: 
Low Fat Products a 
Potatoes Bread Meat Fish, Egg & Pulses and Dairy 
MEN 
RETIREMENT SUBJECTS (n = 16) 
Survey 1 3 (2) 10 (5) 21 (11) 15 (8) 
Survey 2 3 (1) 13 (5)** 20 (8) 15 (6) 
CONTROL SUBJECTS (n = 10) 
Survey 1 4 (1) 8 (4) 25 (12) 13 (8) 
Survey 2 4 (2) 8 (3) 25 (6) 14 (6) 
WOMEN 
RETIREMENT SUBJECTS (n = 14) 
Survey 1 4 (3) 10 (4) 20 (13) 16 (8) 
Survey 2 3 (2) 12 (5) 20 (10) 19 (9) 
CONTROL SUBJECTS (n = 9) 
Survey 1 4 (3) 9 (6) 23 (17) 18 (6) 
Survey 2 5 (3) 10 (3) 22 (16) 15 (6) 
a see Appendix IV 
High Fat Productsa 
Egg and Meat and 
Dairy Fish 
13 (8) 18 (7) 
12 (4) 17 (7) 
16 (8) 16 (8) 
15 (8) 13 (5) 
11 (9) 17 (9) 
12 (8) 9 (6) ** 
12 (8) 14 (4) 
12 (7) 17 (6) 
% 
Unaccounted 
20 
20 
18 
21 
22 
25 
20 
19 
Mean 
Intake 
g/day 
83 
84 
83 
80 
72 
71 
68 
70 
f\) 
f\) 
o 
MALE AND FEMALE CANTEEN USERS, continued 
MEN 
RETIREMENT SUBJECTS (n = 16) 
Survey 1 
Survey 2 
CONTROL SUBJECTS (n = 10) 
WOMEN 
Survey 1 
Survey 2 
RETIREMENT SUBJECTS (n = 14) 
Survey 1 
Survey 2 
CONTROL SUBJECTS (n = 9) 
Survey 1 
Survey 2 
a see Appendix IV 
Potatoes 
& Pulses 
9 (6) 
9 (7) 
10 (3) 
13 (9) 
8 (7) 
8 (8) 
14 (9) 
14 (9) 
% Fibre 
Cereals a 
High 
Fibre 
30 (19) 
40 (23)* 
26 (15) 
24 (15) 
31 (15) 
38 (16) 
26 (17) 
19 (21) 
Low 
Fibre 
21 (12) 
21 (12) 
25 (18) 
20 (10) 
16 (9) 
17 (11) 
21 (13) 
26 (19) 
from: 
Fruit and 
Vegetables 
23 (11) 
18 (11)* 
25 (9) 
25 (10) 
32 (7) 
26 (8) 
29 (27) 
25 (13) 
% 
Unaccounted 
17 
12 
14 
18 
13 
11 
10 
16 
Mean 
Intake 
g/day 
16 
18 
15 
15 
18 
17 
13 
12 
I\) 
I\) 
..... 
WOMEN LIVING ALONE e 
RETIREMENT SUBJECTS (n = 13) 
Survey 1 
Survey 2 
CONTROL SUBJECTS (n = 9) 
Survey 1 
Survey 2 
% Energy from: 
Cereals a 
HighD Low 
Fibre Fibre 
13 (8) 
13 (7) 
18 (7) 
17 (7) 
25 (6) 
24 (10) 
23 (9) 
21 (10) 
Fruit andc 
Vegetables 
4 (3) 
4 (3) 
4 (2) 
4 (2) 
Significant differences from Survey 1 are shown: * p<0.05 
Animal Productsa 
Low Fat High Fat 
11 (4) 
12 (4) 
13 (6) 
10 (4) * 
22 (7) 
21 (10) 
22 (5) 
26 (6) * 
a, b, c, d see footnotes to Table 26 e see p 44 for definition 
d Sugar 
Products 
4 (3) 
5 (4) 
5 (3) 
3 (2) * 
% 
Unaccounted 
21 
21 
15 
19 
Mean 
Intake 
kcal/d 
1910 
1807 
1959 
1784 
I\) 
(\) 
I\) 
WOMEN LIVING ALONE, continued 
RETIREMENT SUBJECTS (n = 13) 
Survey 1 
Survey 2 
CONTROL SUBJECTS (n = 9) 
Survey 1 
Survey 2 
a see Appendix IV 
Potatoes 
& Pulses 
3 (3) 
2 (2) 
4 (3) 
4 (3) 
Bread 
13 (9) 
13 (7) 
10 (5) 
10 (4) 
% Protein from: 
Low Fat Products a 
Meat 
14 (9) 
16 (10) 
17 (10) 
14 (7) 
Fish, Egg 
and Dairy 
16 (9) 
17 (6) 
17 (6) 
13 (6) * 
High Fat Productsa 
Egg and 
Dairy 
18 (8) 
15 (7) 
17 (6) 
19 (10) 
Meat and 
Fish 
14 (7) 
15 (12) 
13 (5) 
18 (6) 
% 
Unaccounted 
22 
22 
22 
22 
Mean 
Intake 
g/day 
70 
65 
71 
73 
rv 
rv 
w 
WOMEN LIVING ALONE, continued 
RETIREMENT SUBJECTS (n = 13) 
Survey 1 
Survey 2 
CONTROL SUBJECTS (n = 9) 
Survey 1 
Survey 2 
a see Appendix IV 
Potatoes 
& Pulses 
6 (7) 
6 (6) 
10 (7) 
10 (8) 
% Fibre from: 
a Cereals 
High 
Fibre 
21 (12) 
29 (21) * 
32 (18) 
33 (16) 
Low 
Fibre 
26 (18) 
22 (16) 
17 (8) 
15 (7) 
Fruit and 
Vegetables 
31 (11) 
30 (13) 
25 (13) 
27 (13) 
% 
Unaccounted 
16 
13 
16 
15 
Mean 
Intake 
g/day 
15 
15 
18 
17 
f\) 
rv 
~ 
CHANGES IN THE PERCENTAGE SOURCE OF DIETARY ENERGY, PROTEIN AND FIBRE 
COMPARISON BETWEEN RETIREMENT AND CONTROL GROUPS 
Values are means, with standard deviations given in parenthesis. A positive (negative) value represents a higher (lower) 
mean value at Survey 2 than at Survey 1. 
~ % ENERGY from: 
Cereals - high fibre 
- low fibre 
Fruit and Vegetables 
Animal Products - low fat 
- high fat 
Sugar Products 
~ % PROTEIN from: 
Potatoes and Pulses 
Bread 
Low Fat Products - meat 
- fish 
High Fat Products - egg and dairy 
- meat and fish 
MEN 
RETIREMENT 
- 0.8 (6.3) 
+ 2.1 (8.3) 
+ 0.3 (1.4) 
+ 0.1 (5.0) 
- 1.6 (10.2) 
- 1.0 (4.1) 
+ 0.1 (2.3) 
+ 1.2 (4.5) 
+ 0.9 (9.6) 
- 0.2 (S.5) 
- 1.3 (7.2) 
- 2.0 (9.1) 
~ % FIBRE from: continued overleaf 
CONTROL 
+ 0.4 (6.9) 
- 2.2 (6.7) # 
0.0 (1.3) 
+ 0.5 (4.7) 
+ 0.5 (7.5) 
- 0.8 (3.8) 
- 0.4 (2.4) 
- 0.3 (4.6) 
+ 0.8 (10.7) 
+ 0.7 (6.7) 
- 2.3 (6.2) 
+ 0.8 (10.1) 
WOMEN 
RETIREMENT CONTROL 
+ 1.2 (7.4) + 0.8 (6.3) 
+ 0.2 (11.2) + 0.1 (8.7) 
+ 0.6 (2.9) + 0.6 (2.4) 
+ 0.6 (7.5) - 2.8 (12.0) 
- 2.3 (7.2) + 2.0 (6.0) 
+ 1.1 (4.9) - 0.6 (2.9) 
- 0.1 (3.0) + 0.4 (2.7) 
+ 1.2 (4.5) - 0.3 (4.6) 
- 1.5 (14.8) + 0.8 (12.0) 
+ 3.3 (9.S) - 2.4 (S.l) 
- 0.5 (S.l) + 1.6 (6.6) 
- 2.5 (10.5) + 0.6 (7.5) 
## 
v 
# 
(\.) 
(\.) 
(J1 
CHANGES IN THE PERCENTAGE SOURCE OF DIETARY ENERGY, PROTEIN AND FIBRE: continued 
MEN WOMEN 
RETIREMENT CONTROL RETIREMENT CONTROL 
6% FIBRE from: 
Potatoes and Pulses + 1.4 (10.2) + 0.4 (9.1) - 0.2 (8.5) - 0.8 (10.4) 
Cereals high fibre 0.0 (22.4) - 0.9 (11.3) + 5.5 (20.7) + 1.2 (13.6) 
low fibre + 0.2 (8.9) - 3.6 (11.2) - 0.2 (14.0) + 0.6 (11.8) 
Fruit and Vegetables - 3.7 (9.1) + 2.0 (10.3) # - 4.9 (11.2) - 3.5 (15.6) 
Significant differences between retirement and control groups are shown: # p(0.05 ## p<O.Ol (one-tailed test) 
v variances are unequal at the 1% significance level. 
I\) 
I\) 
O'l 
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